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CKAPTER I. 

OENERAL DIAGNOSIS. 



Is InveAttgating calies in which complaint Is made of the ear, 
we can derive aid, in nscertaiiiiiig the true nature of the disturb- 
ance, from three different auurcee, viz., from the patients ovn 
acooant (or that of aoiue member of the family) ; from varloue 
ODtvard maiiifeetations discoverable by eliuple inspection and 
palpation ; and, finally, from an examination of the luore or lees 
hidden approaches to the deeper cavities of the ear. In almost 
all eases the information derived from any one of these soaroes 
needs to be conBnued by the evidence obtained from the other 
two before we can Bafely adopt a positive diagnosis. Thus, 
for example, in examinations with the speculum and reflected 
light, the picture presented to the eye of the examiner often pos- 
sewcH no absolute diagnostic value ; that Is, It may represent the 
legitimate accompaniment ot either of two or throe different 
patliological processes. The tnie interpretation of the picture Is 
obtained only after we hare learned the history of the i^ase, have 
inspected the accessible iinrts in the Immediate neighborhood, 
and have teeted the hearing and jwrhaps also the body-tempera- 
tnre. To save time, and also to make sure of not forgetting some 
important step in the examination, the banner will find It use- 
ful In practice to adopt a routine plan of procedure in every cose. 
First get the hiKtory ot the trouble, whatever it may be, front 
the|>atient. Then test the hearing of both ears (watch and voice 
tests) and make a note of the resulta Apply the vibrating tun- 
ing-fork to the (Hitii'iit's forehead and note any predominance of 
the sound (at'ol>t<erve<l by the i>atient) in one or the otherear. 
Next olMcrve the appearance of the auricle and of the mastoid 
Integuments. I'ass the Hnger flnnly over the regions In front of 
and behind the ear, and observe whether ths glands on the tide 
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of the neck, below the ear, are enlarged or tender. Id cases 
characterized by severe pain, eapecially if of several days' dura' 
tion, search for spots of tenderness In other parts of the hea<l — 
generally in the vicinity of the occipital protuberance, and some' 
thuee near the vert**. Then pitMwed to inspect, by aid of 
Bpeculuui and reflected light, the condition of the external audi- 
tory canal and drum uieuibrane. Finally, do not omit to exam- 
ine the faucial mucous membrane, and to question the patient in 
r^ard to any eymptouis that he may have noticed in the region 
of the nose and pharynx. 

Sucharoatitieplanofexaminingacaseof ear disease will place 
OS in posBessloti of the most prominent facts ; but nevertheless. 
In many Instances it will be found necessary to eupplcinent them 
with still others. I vill give a single instance of thiti. by way of 
illustration. The case, we will suppose, is one in which the exter- 
nal meatus is found to be cloned by n swollen condition of its soft 
partH. and this, in connection with the swollen and tender con- 
dition of the mastoid integuments, suggests the question : Are 
all these iiinnifeHtations due simply to an inflainiiiation that has 
originated primarily In the outer canal of the ear, or are they due 
to an inflammation of the tympanic cavity which has spread to 
euch an extent, and has rt^acl)e«l such a degree of violence, that 
the outward parts have become secondarily involved? The 
swollen condition of the meatus debars ns from examining the 
drum ineuibmnc, and hence, to solve this problem correctly, we 
are obliged to cross -question the |>alient carefully in regard to 
the onler ir) which the different symptums — tinnitus, iniiMkinuent 
of hearing, tenderness of outer parts, and perhaps others still — 
have followed each other. The development of tinnitUHan<l <Ieaf- 
ness only after the ear has been [uiintul and tender forone or more 
days will furnish prima facie evidence of an acute inflammation 
of the soft parts of the extemnl auditory ctmal, while the exist- 
ence of imittiired hearing, tinnitus, and iierhaps also deep-sen te<l 
throbbing for a |>eriodof sevenil hours or days before the develoi)- 
tiient of Tondcmi-ss on pressure, indicates that the inflammation 
must have begini in the middle ear. A history of atitewdent 
"cold in the head " would almost n-nder the diiignoMiB jKwitive. 

TbiH sort of priiblem, which relates only to the starting-point 
and extent of the dixt'iuie, ix genenilly not so very difficult to 
solve, but tlu-rc are ol hers which will often Imflle us coni)>letoly. 
I refiT to that largii cIush of canes in which pnigressiveand serious 
Impainiient of tlio bearing in assoeiate«l with visible lenions of 
ootiiiMirative insigidfl<-an<:e. As will l>e seen farther on, when we 
come to diM-uKs this iwirt of our subject in detail, it will not do to 
■imply eiitablish the fact that the main underlying caune of the 
disease is a catarrhal process involving the vault of the pharynx 
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and the cavities of the ear : we luust go farther in our investiga- 
tionts and ascertain what are the various factors at work in per- 
petuating the catarrhal process. This inquiry will carr>' the surg- 
eon out of the narrow limits of aural into the broad domain of 
general pathology ; for it not infrequently happens that a dis- 
turbance of the digestive processes, a malposition of the uterus, or 
that ill-defined general condition termed '" litluemia,^' is the impor- 
tant factor concerned in perpetuating the catarrhal activity. 

We may now proceed to consider more in detail the subjects 
which have simply been touched upon in the preceding introduc- 
tory remarks. 

Tests of the HEARiJxa Power. 

In the case of an adult, considerable dependence may be placed 
upon the individuaFs .own statement in regard to the character 
and degree of the impairment of the hearing ; but in the case of a 
child the information desired must be obtained from the parents 
or the guardian. Nothing is more common, however, than to 
hear patients— intelligent adults — say ver>' [XMiitively that only 
one of their ears is affected, whereas on examination it is ascer- 
tained that the ear which is supposed to be sound is in reality 
but little less impaired than the other. Other |)ersons sometimes 
maintain stoutly that the hearing of one ear is entirely gcme, 
when in reality the organ possesses a very useful degree of hear- 
ing power. In no case, therefore, is it safe to accept unre8or>'edly 
the patient's statements in regard to the degree of imiMiimient of 
his hearing. 

The ticking of a watch, and words or sentences spoken either 
in a whisper or in an ordinary tone of voice, constitute the only 
tests which have ever been employed to any great extent. The 
watch will be found useful, in most cases, in ascertaining the rate 
of improvement of the hearing while the imtient is under treat- 
luent. However, the results obtained from the employment of 
this test are not always trustworthy ; that is, an improvement 
in the patient's |x>wer to hear the ticking of a watch does not 
always indicate that a corresponding improvement has taken 
place in his power to hear six^ech. On the other hand, a [Nitient 
will often improve ver\' decidetily in his power to hear speech, 
and yet not be able to hear the ticking of the watch a single inch 
farther than he did when the test was first triinl. It would seem, 
therefore, as if speech ought always to l)e eiiiployeil »s the more 
satisfactory* of the two tests. Theoretically, this is indeed true, but 
in practice, and esiiecially in the small ofTlces, which most of us 
occupy, the speech test is found to Ik? ver>' unsatisfactory. In this 
state of things the physician is often conqielled to depend almost 
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entirely on the pntienfa own olnervationfl in regard to any im- 
provement tlmt may tftko place in tlie etntcof his liearing power. 

In tedtinit tlic hearini; with the wntrh, it ix hetter to hold it 
flrat at a |H)int which lieo beyond tlic ht^ring diotiuice of the ear 
which in tieiiiK tented, iin<] then to grodunlly bri»K it nearer and 
nearer to the ear, until the patient is abie to dlMinguitih the 
Bound of the ticking. Ak a rule, It is not nccewMry to aek the 
patient to close the other car during the progress of the test, aa 
the ticking of an ordinary watch iu a sound of too great feeble- 
ness to reach the opjKwite e»r. The proximity of a wall. door, or 
other reflecting surfiu-e. may, however, render hucIi a (irecaution 
necesBHry. If the hearing lit markedly olTectiKl, thetii-kingof the 
watch may not be heard even when it is prettsed flnuty againitt 
the auri<'le. In this connection it nhould be remarked that a 
IMitient who tails todiKtingulKh the souiidof the ticking when the 
watch Ih ))reKse<l against the auricle will often hear the sound 
quite iliKtinctty when the watch In pretwe<l against the temple or 
against the mantoid proceHS. In young children the watch test 
in not generally to l>e trusted. For of&ce purpowH a louil-tick- 
ing watch elinuld always be used, one tlmt in a quiet room may 
be henrd iionuully at adiitance of from seven to ten feet. Watches 
which tick so deliciitely tluit they can only be heard at a dintance 
of three or four feet, are not of much practical use to the aural 
surgeon. Prot. Adam Politzer, of Vienna, in thehoi>e of furnish- 
ing a Niiurceof soundof uniform character and intensity, devised 
asmall iiistruuent which he calls an "acoumeter." Theclick of 
this inslruiuent may 1>e heard, in a quiet r<Mim, at a distance of 
thirty feet. In certain coses, therefore, testing by the acoumeter 
would umli)ubt«lly reveal a cliange in the hearing power when 
the employment of the watch would pnibably fail to show any 
change whatever. The BU|>eriority of this instrument over a loud- 
tlcking watch luu not proved to be so great as it was at first 
ojiticiitated, and occonliiigly it tuis failed to And general accept- 
ance, at letmt on this side of the Atlantic. 

So long aH we continue to use the watch as a means of testing 
the hearing, the fractional method of recording the hearing dis- 
tance is undoubtedly the best. Tliis method, which was first 
Buggestcil by Dr. Prout. of Brooklyn, N. Y., re()uireB that the 
numerator of the fraction shouhl represent the distance at which 
the watch Is heard by the iM>r8(>n whose hearing is l>cing tested, 
while the denominator indicates the average distanccat whicha 
reasonable number of persons with good hearing can distingulBh 
thelickingof the some watch. It is oidy when we have occasion 
lo report a cane that it is desirable to designate the liearing dis- 
tances in fractional tenns. In our own private records the actual 
distances are alone sufficient, a« the testa an always mode with 
tbe some watch. 
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The emplopnent of Hpoken or wtilspereil wordn as a means of 
testing the henrini; ix alw> iiivolvt^l in iimny difflcultiea. i linre 
alrMidy mentioned the chief ubtitacle which in many ciutes pmrtl- 
cally precludes the employment of spew-h us a test, viz. : the miuUI- 
DMSof the phyBlcian's office. But there are utiier difficulties which 
are scarcely less serious. I refer to the facta that certain words 
areiuuch more readily distiiif^ished by the ear tlian others ; that 
it is not always possible to exclude outside noises ; and that the 
speaker cannot uniformly employ the aanie pitch, loudness and 
distinctness of voice. Hence this test is at best a very crude one. 
Indeed, it is not a possible thhig. to-day. to express degrees of 
hearing power with anything approachiiiR to the accumcy with 
which the degree of acuteness of vision may be expressed. 

In testing the hearing with spoken orwhisjiered words, certain 
precautions will be found necessarj-. Thus, for example, if we 
wish to test the hearing of one ear by means of spoken words, it 
Is afaeolutely necessary that the other ear should t>e closed quit« 
firmly. The patient should also sit in such n position that the 
physician's voice may be thrown directly against the ear which 
remains open, i.e., at right angles to that side of the head. If we 
desire to test the hearing imwer of botli ears, the {Hitient should 
sit facing us, but with both his eyes closed. Veaf people sonietiuies 
possess the power of " reading the lips " to such a remarkable 
degree that the test can hardly be considered a fair one unless 
the patient has k^pt his eyes closed. It is also not Nufllcient 
for the jiatient to answer that he has understood whui was said 
to him; he should be required to repeat the exact words spoken 
by the physician. Tlic difficulty in regard to the detenuinntion 
of the hearing distance may he roughly solved In the following 
manner:— Repeat, In an ordinary tone of voice, certain nunibors(of 
twoorthreeflgures) at adistanceofsay twenty feet. Thepatlent, 
we will assume, hears only a part of tlieni correctly. Try the 
experiment again at a nearer jwint. say at twt-lve feet. If he 
hears all the wonls correctly, twelve feet may 1>e taken as the 
hearing distance for that purticular day or moment. It the 
room Is so siuall that we cannot ascertain the maximum distance 
at which the patient can hear words xpoken in an ordinary 
tone of voice, we must speak In a whisper in repenting the test 
wonia At each distance selected, at least three sets of complex 
numlwrs should Iw repeated, as otherwise the test can scarcely 
Iw considered a fair one. The results of these testB arc reeonled, 
and at sonie later date the experiment Is to be repeatinl. By a 
oomparlson of the results obtained at these two trials, we may 
obtain some idea— although not a very accurate one— ofihe prog- 
ress of the case. But after all, the wnircea of error are so many 
that m often feel disposed to place our chief reliance upMi tlie 
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patieat'e own stAtetiienl«. especially i( he bea man of intelli^tencL' 
and nirt given to iniai^nint;. 

Thk UaK ov THK Tr.MNo Fork. 
nnly in exceptional catieH that we lierive valoable infomia- 
ion from the tuning-fork tent. Nevertheless, It is a good plan U> 
, make its use a matter of routine practice In 
t least the iiinjority of coties. The ordinary 
forks employed for the purpose of giving a 
toe of a certain piteh. are of vi'ry littlf UJte 
) the aurul Hurgeon. The sound is so feebk" 
in intensity and- dies away so quickly that, 
even if the patient sbonld be able to hear 
it, the duration of the sound w so verj' brief 
that he can w«rcely reach a correct conclu- 
sion in regard to the auditory sensations 
whii^h it may have produced before the vibra- 
tions wiU hivve ceased altogether. Thennrgical 
inst ru men t -makers now sell a heavy prismatic 
fork, of low pitch and provided with movable 
cliuiips attached to each ann, wliich will lie 
found admirably lulapted to medical purpoees 
(Fig. 1). By striking one of the anns of the 
instrument lightlyu|ion tho knee, onecan call 
forth sonorous vihmtione which continue 
audible tor a period of several sectinds— long 
enough to enable the surgeon to place the han- 
dli' of the fork nil the tuitient's forehead, just 
HlKive the bridge of the none, and to jterruit 
th<? I>utient to olisen'e calmly in which ear the 
sound prepi>nderates. 

If the preponilemnce of sound is in the 
affecteilear weuiay exoludeatoQceanyKeriouB 
<lt8ea«e of the tabyriuthiue structures or of the 
auditory nerve at «ouie other point in its 
course ; or, in other words, we may safely 
aMuuie that the disease is located either in 
the middle ear or Eustachian tube, or in the 
oxienial auditory canal. On the other hand, 
it is not always safe to draw the concluBiun 
thai the nervous structures of the affected 
ix^a^VZit'^^"^ "^""^ •** '*""^ *•*"" ""^ patient refers the 
loraiXi I'LuuJB. pre|>ondcnuicc of sound to tlie unaffected ear. 
" The latter car, which he supposes to he nn- 

affnotMl, may happen to In- plugged with Inspissated cerumen: 
In which ouMi It will not Iw sun'rising If the phenomena 
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nf reflection tui<] re-inforcement of sound shoulil be more marked 
i[| the eiir supposed to be well than in that which led the patient 
to consult his physiciun. An error of this kind, however, will be 
speedily rectified by an examination of both ears with the specu- 
lum and reflected iJKht, and. if necessary, by a repetition of the 
tuning-fork test after the removal of the mass of cerumen. 

To detenuine the dei^ree of preponderance of sound in one ear 
It is only necessary to place the handle of the vibrating fork upon 
some part of the skull more remote than the centre of the fore- 
head from the affected ear. If the d^reeof preponderantw is 
only slight, the raund will already b^n to be referred to the 
good ear when the handle of the fork is placed on the forehead at 
a distance of say one Inch from the median line, on the side 
toward the unaffected ear. If the degree of preponderance is 
marked, the handle of the vibrating fork may be placed on the 
skull justabove the normal ear. and yet the sound will be heard 
by the patient mont strongly in the affectetl ear, on the opposite 
side of the skull. 

In the absence of a tuning fork a watch held between the teeth 
may be used as a. su1>Htitut«. If the ticking' is too feeble for the 
patient to hear it in this way, he may be (uked to hold a silver 
spoon suspended from between his teeth. By tapping the spoon 
lightly with a knife or other object of metal, it may be made to 
vibrate for an instant or two, and if the patient is a quick 
observer he will be able to notice in which car the sound prepon- 
derates. At best, however, these makeshifts are poor substitutes 
fora well -constructed tuning fork. 

Ritme't Sxperi»ntnt.~Tlie attempt has been made of late to 
attach a certain degree of diagnostic value to what is known as 
Rinne's experiment. This is based on the observation, made by 
Rinne in 185.1, that persons with normal hearing are able to 
hear the sound of a vibrating tuning fork held in front of the 
auricle, after they have ceased to hear the same fork by direct 
bony conduction through the teeth and skull. The tuning fork 
Is set in vibration, its handle is placed against the closed teeth 
or upon the skull of the patient or person experimented upon, 
and then, when the tone of the vibrating fork ceases to t>e audi- 
ble to him, it is quickly transferred to a posLtion where the still 
feebly vibrating arms of the fork will Ite close tii theoriflco of the 
external auditory canal. If he be a person with impaired hearing, 
and nevertheless is able to hear the sound through the air after 
it has ceased to be audible through the bones of his head, the 
presumption Is that the obstacle to good hearing ie situated in 
the labyrinth or in some other part of the auditory nerve, and 
that the conducting apparatus is not alTected.* On the other 

•TUsmult or BInDu'i terti* tvcbsloUly calltHl " podUie roult wlUi Blniw'i 
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hand, If he iit unable to perceive th« sound of tlie fork arter it luut 
been transfeired from the head to the vicinity of the outer oriftise 
of the meatus, the presumption will be that the conducting 
^>paratu8 and not the auditory nerve 1h at fault. Poet-iiiortem 
examinations have been made in three dilTerent bistancea (Be- 
zold, Politzer,andHabermBnn), andineaoh instance anchyloHisof 
the stapedio- vestibular joint was found— a confirmation of the 
oorrectnees of the conclusions drawn from Rinne'e test, which had 
been applied in each oaae during the patient's lifetime. In each 
the test had yielded a negative retiult. Lucoe, from whose 
account in Enlenburg's Real-Encyclop»die I have derived the 
chiefpart of my Information regarding Kinne'e text, lays stress on 
the iniportanoe of using tunin^forke of a low pitcli, and prefer- 
ably those provided with clamps, which prolong materially tlie 
duration of the vibrationa Gruber refers very briefly to the 
test, in the last edition of bis treatise on diseases of the ear, and 
attaches oomparatively tittle value to the reeuits obtained by its 
employment. 

Ear Sfkcula aetd Reflbctor8. 

It is a matter of the first importance that the physician who 
contemplates studying diseases of the ear should be provide<l 
with good instrutnenta Badly devised or clumsily conRtrucled 
Instruments will make it impossible for hlin, in many ca^es, to 
arrive at a correct diagnoelH, and, in other caiieH still, he will, by 
their ase, cause the patient much unnecessary discomfort oreven 
pain. 

In a few indiviiluals, the external auditory canal is so broad and 
straight that the physician can see its walls throughout their 
entire length, and even the drum-membrane, by direct inspection, 
without the aid of instmuieiitB of any kind. In the majority iif 
persons, however, a natisfactory view of these regions cannot I>e 
obtained except with the aid of two kinds of Instruments, viz., 
one to push aside the soft walls of the orifice of the oanal (ear 
specula), the other to illuminate the parts thus rendered acces- 
sible (mirrors uf various kinds). 

Bur B/ieiitla. — Of the different patterns of ear specula which 
are offered for sale In the surgical instrument- makers' shopH, the 
chca{>eet anil at (he same time the best are those known hy the 
name of Wilde's ear specula. Tliese instruments have the shaiM! 
of truncated hollow cones ; they are of coin silver, and are 
polished within and without. For all ordinary <)eman<ls, three 
different sizes will be found sufficient. They should not exceed 

rnjerlmnit ( •- R):" but vhrn Ihr |jul«i talk Uilirnr llw r»rk thmmrtillx-atrarN r 
II liascraiiHl U> bi! audllitr liy Imiiy v<incliH.-Uiin. ilu? iv»,u In I'xiin-Mnl uh --D-|;Btii<. 
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three and a h&lf centimetre* (1| loch) In length. The aperture 
&t the flmaller end of the InBtninient alioald measiire not leM 
thAQ three and a half iDilliuietres (I inch) in diameter, for the 
smallest of the three eizee of epecala, and ntit more than eight 
millimeteni (^ Inch) for the largent. The wallHof the JnBtraniMit 
should be no tliii;kcr than is sufficient to prevent 
them from bending underordinaryiuanipulations. 
Thick-walled epeculn rob us of valuable iipac« and 
diminish to a proportionate eitent tlie degree 
of illumination. 

Btfie<:U)rs. — Two kinds of contrivances are gener- 
ally used for the purpose of reflecting light into the 
external auditory canal, vU.: the hantl-tnirror toid 
the forthead-mirror. So far as the mirror itself Is 
concerned, these two are one and the same thing. 
Fio. i — WDde'ii I** practice It has been found that the beut Illumina- 
^Spejartum. tion Is obtained with a concave mirror of circular 
form, whose focjil distance may vary from twelve 
to thirty centimetres (5 to 13 inches), according to the visual 
power of the obeer^-er. The majority of men will find a focal dis- 
tance of about twenty centimetres (between 7 and 8 inches) 
the best adapted to their purposes. With regard to the size 
of the mirror, it may I>e said that one having a diameter of 
seven centimetres (3} inches) is as large as the observer can con- 
veniently handle. Almost all the luiirors offered for sale have m 
central aperture or unsilvered spot, tlirougli which the observer 
can see the parts illuminated directly in the focal line. If the 
liand-mirrur be used, it is probably better to place the eye In the 
focal line than to look over the edge of the mirror. At the present 
day, however, all students of otology who are not near-sighted 
should be taught to use only the forehead-mirror. While at first 
it may be found more ditflcult to manipulate than the hand mir- 
ror, its advantafres over the latter are so g^eat as to more than 
compensate for the difficulties encountered in learning how to 
use it properly. These difHculties once overcome, the physician 
no longer requires an assistant, but luu both hands free for the 
various manipulatioiis wliich are required in even the simplest 
case. The furehea«l-mirrurs usually sold In the xhops, and rotu- 
munly pictured in the text-liouks, are very poorly adapted to the 
wantsof an aural surgeon ; some of them are in fact absolutely use- 
leM fur his purposes. If wo examine these instruments carefully, 
we shall find that they arc fundamentally wrong in two respects : 
flnrt, no space— or IneufBcient space— Is left between the forehead- 
lilate and the upper edge of the mirror, thus rendering it either 
difHcultor imiMMsIble for the observer to see the ear ; second, the 
ball-and-socket Joint, by which the mirror isattacbed to the fore- 
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head-plate, ollowi the former to be rotated to such a limited extent, 
both from aide to Bideand frombeforebackwanl, that the oluierver 
will often find hiiuoelf unable to une the aouroe of light that may 
happen to be aTailable, nnletw he changes its position or that of 
the patient, or both. If the forehead-mirror, however, be properly 
cwnatructed, the observer will And comparatively littledifflculty in 
placing himself in such a position that he can utilize almost any 
source of I'ght that he may find at hand. Theaccompanyingcut 
(Pig. 3) gives a correct representation of a forehead-mirror well 
adapted to the wants of the aural surgeon. The details of con- 
struction are as follows : The forehead- plate fs made of hard rub- 
^ ber, ^ centimetres (91 
i inches) long, SI centl- 
I metres (1 inch) broad 
I at the broadest jtart, 
a trifle more tluui a 
lulllimetre (or about 
/, inch) in thickness, 
and curveil flatwise, 
so as to lie at all points 
In Ann contact with 
the forehead. This 
concave side should 
not be padded, partly 
for reasons of cleanli- 
ness, and chiefly t>e- 
cause such padding 
materially diminishes 
the stability of the 
mirror when once ad- 
justed to the observ- 
er's forehead. At Imth ends of the plate there is a long and 
narrow o|>ening, through which the forehead-band or strap is 
to be Inserted. A won! or two with regard to the latter. 
Tlie dealent are In the habit of furnishing forehead -bands of 
elastic material covered with black cotton or silk. In summer 
time, or in awanii room, the dye is set tree by the perspiration, 
and the phyHiclan flndsa black stain on his temples wherever the 
band haA touched the skin. To obviate this annoyance the 
forehead-band should be made partly of unilyed leather and 
partly of elastic (or non-elastic) material. Tlie leather portions 
should begin at either end of the forehead -plate and Bho[il<l ex- 
tend to a distance of twelve or thirteen centimetres (al)out .1 
Inches) from these. Beyond these limits an elastic or non-elastic 
band of any material or eolor may be used. The adjustment of 
the baud to the size of the head is effected by means of a buckle. 
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Ao to the mliTor itself, 1 hav*- alrpndy dMcrlbed It snfllciently. 
Its mode of &tta(r)iinent to the fore head -plate 1b, however, a 
matter of great importance. All the contrivances ueml for this 
purposeareboMeduiMititheprincipleotthe baU-aod-socliet joint. 
The majority of them, however, as I hare already stated, allow 
so little freedom of motion that the physician often finds him- 
self unable to use the snuri^e of light at his tvininaiid. In the 
flnt plaice the 1>all should be attached, thnrnxh the medium of a 
strong stem (of solid hraw). to the metal Imck of the mirror (see 
Fig. 4). This stem Mhould be fastened to the mirror at a distanee 
not exeeediuK seven millliiietres (or about i inch) fnim its cir- 
camfereuce. The point at which the stem 
broadens out Into the ball should also l>e 
seven millimetres distant from the back of 
the mirror, and the ball itself should meas- 
ure about one centhnetrc (| inch) in dia- 
meter. The socket in which the ball re- ' 
volves consists of two sefnnental sockets 
hollowed out of the ends of two bra«a 
shanks, which are attache<l, each by a 
single rivet, to the convex side of the fore- 
head-plate. The lengtli of each shank is 
five centimetres (2 inches). By means of 
an adjustable screw, which juiiuieH through 
a slot in one shank, the mobility of the joint 
may he Incrca«ed or diminished at will. 

If we examine NUch a mirror as I have 
endeavored to descrilie. we shall find in 
the |6rat place that it may be rotated un- 
usually far forward, thus enablini; the 
observer to use a source of light situated 
comparatively high atmve the patient s hea<l. In the second 
place, the mirror may l»e rotated so far toward one side 
or the other tliat the o1)ser\-cr can use a Houree of liiiht situated 
close to the extremes of either side. In the third place, we are 
not so stroiiRly tempted to close one eye, when using the fore- 
head-mirror in the manner shown in Pig. .5, as we are when 
looking through the eentnd a|>erture of the hand-mirror. 
Only one eye does the real work of examination in Iwth 
coses, but in using the forehead -mirror we are not con- 
scions, in the slightest degree, that we are not observing 
the object with both eyes in the ordjnarj- manner. Finally, 
if it lie found desirable to inspect the ilhiintnate<l iHirtR in the 
' focal line — or, in other wonls. to secure the niaxinuin) degree of 
illumination— the mimir can readily l)e n>tale<l in such a manner 
as to bring the central aiterture in front of either eye. Unleaa a 
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mirror can falflll all these requirementB it luny Rarely be awumed 
that the inatruiuent u nut bm i>erfect as it is possible tu uiuke it. 

I hare gone thus minutely Into the details of construction and 
advantages of the forehead-mirror because I have observed that 
the nieof the hand-mirror in aural eiauiinations is still very 
oomuion, not only in this country but also on the continent of 
Europe. As no one who baa once experienced the comfort 
of worktnfT with a good forehead-mirror would ever think of 
returning to the habitual use of the hand-mirror, 1 can only 
explain the widespread use of the latter instrument by asauiiitng 
that no really ^ood forehead -mirror has been brought to the 
notice of the profession. The one which I have described is 
enentially the same as that which was first shown to lue in 18T0 
by Dr. Robert F. Weir of this city, and which he had been using, 
ir rightly, fur several mouths previously. 




fto. B.~rDi«tM«d.inirTor In Actual Uwi. 
The forehead-mirror is to be worn in the manner represented 
In the acoumpanying cut, i.e., with the ball-and-socket joint rest- 
•ng upon the bridge of the nose, and the mirror itself projecting 
« a still lower level. As our ordinary source* of light are almost 
eveT M '^ "'fuated at a level higher than that of the examiner's 
^M. the pUn adopted by some, of rerting the mirror against 
ttl. **^' will be found rather awkward in aural eiamlna- 



If for 
tndei 



nndJr"^ *"'' '***3" 't is thought desirable to magnify the object 
T" ^"""'ination, a lens of suitable focal distance may be held 
"*" *• eye of the observer and the speculum. A person 
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with good eyeeight, however, will gain but little, If any, 
additional iuformatlou by the use of lenses In the examlD&tlon 
of the ear. 

Introduction op tbb Spbculum ahd Usk of thk 

Rkflbctob. 
If the phyHidan wishes to introduce a speculum into the ear 
in such a manner as to gain a satisfactory view of the uiembrana 
tympaui and deeper parts of the external auditory canal, with- 
out causing his patient either harm or uuneoessary disoomfort, be 
most flr«t l>ecome ac- 
quaint«d with at least 
the more imiMrtaDt 
points in the anatomy 
of these parts. I will 
therefore enumerate 
here, very briefly, those ' 
peculiarities in the ana- 
tomy of the external 
auditory canal which Si 
seem to me to have an 
important practical 
bearing upon the pro- 
cedure which we have 

undertalien to describe. "^"^ !■— Tmipo™l B<m» of Nevlr.lrani Cbild, ibow. 

. , , r> ij "'* Annuliu l^mpuilcu* In lU nnrmal mUadl- 

Anolomical Lonaiaer- menu (o the bone. m. upmaoat ponloi; fmt, 

oM«»..-Inb,lu,cy,th. ffiin'^. rSSS'SKSSSi^' 'K 

external auditory canal dmber.) 

is almost entirely composed of soft tissues, and the drum- 
membrane lies but little below the surrounding surface of the 
skulL (Fig. 6). Inolderchildreaandlaadultlifethelnnerhalfof 
the canal consists of a cylinder of bone, the inner end of which Is 
spanned by thedrum-menibrane. There are still 

O other anatomical differences between the infantile 
canal and that of adult life, which bear directly 
upon this question of examinations of theear. In 
infants the drum-uieuibrane faces chiefly down- 
ward, while in adults it faces chiefly outward. 
Flo. 7.— Annulut Agalo. in infants the soft walls of the meatus tend 
Jj^P^i*^"' to collapse anil lie in contact with each other, the 
Cbil£ (cpu-B- general direction of the canal from the drum- 
J^^i^^^l^u'*" membrane being outward and upward. It should 
(Afteraniher.) a,\^a be kept clearly in mind that in the Infant at 
birth the little ring of bone (annulus tym|>anicu8. Fig. 7) in 
which the drum -membrane is set, and to which the menibranons 
I is flnnly fastened, is Itself still very feebly attached to 
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the BquaniouB port ion of the temponil lione. FHnally, in adulta, 
the cartilaKi'iouH portion of the nieatutt tends to droop down- 
ward and forward (Fig. 8>. As tlie framework of this portion 
of the canal u not coinpoeed of 
a solid plate of cartilage, hut 
ia provided with eevcral fissures 
(Santoriuioii fliMureB, see Fig. 0) 
spanned by eioetic tissues, it 
will l>e found to jKiMiess a very 
considerable decree of Qiobility. 
In old age, however, these fi- 
brous [KirtionH, which play, in a 
meusure, the part of hinftes, 
become stiff and hard from the 
abundant deposit of calcareous 
material, and the natural mo- 
bility of the cnnal is thereby 
1"^ .^!^Xf?n. ^^"li^ seriously diminished. These. 

„„*, honv wall of the ' •'«'"^"''^- *"= **'« ""^^ ""l**"^- 

Mhnw (wlb en 
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«viirof_iii..vj«ipanumi; A rouf practical bearinu ui»n the »ub- 
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-...-. ir. jectof the introduction of the 
lurtta HI lutiirni-r ; a. niivu : ,, winiipi aurtti epecululu. 

eit«nai luixvory lanaL lAftw IV aiiiinution of theenr with either 
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the liand-or the forehend-n 



ror. It is not necefsary to procure 
than tluKM> which can almost ulwayi 
Dlnvt sunlight u so dazzling that 
wo cannot use it with either com- 
fort or advantogi*. Onlinary day- 
lifrht, HUch as can l>e ohtaine«l l>y 
directing our uiirmr toward the 
sky aliove the horizon, or t<iwHnl 
the white wall of a hciuso near by, 
generally afTords sufficient illumi- 
nation for ordinary puriHwes. If 
the window of the room liK>ks out 
U|Km H narrow street, it will l>e 
foun<l livtter to trust to artificial 
light. In our larger cities the Fio. 
argand gos-bunier proliably fur- 
nishes tlie most lirilliant and steady 
source of light that can readily Ik) tiuinriniaiinj 



ny other source of light 
be found in every house. 




. . ..~A<irlcl* nnd Cartllaelnotu 

rortlon lit tlii-'Kilvrnal Aiiilllnry 
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fountl. In offii* [iractiee s. 

of movable fixture should l>e used, in order that the light can 
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readily be placwl at diffci-ent levels, according to the height 
of the patient. The urdinary gaB-floiue, th« light of a kerosene 
lauip, or even that of a candle, will afford all the illumi- 
nation required in the great majority of cases. The interpoei- 
tion of lenges, for the purpose of increasing the brilliancy of the 
Uluminatioii, is BuperfluouH. 

Position of the Patient in Ilelationto the Light — The physician 
should try and acquire the [>ower to use eonrcee of light situated 
in all imaginable positions. As a ninttcrof course the light must 
occupy such a position that when the observer's face is directed 
toward the ear that is to be ezaiiiiued, he can see the flame or 
other source of illumination by simjtly turning his ei/en in the 
proper direction. If he is obliged to turn his head, however, in 
order to see the light, it is certain that lie will not be able, by 
means of his mirror, to reflect any of it into the patient's ear. In 
the next place, the source of light (if an artiSeial one) should not 
be at too great a distance from the ultserver, as iti that case the 
illumination of the auditory canal would be rather f(-eble. The 
best jMisilion for the liglit is at a point a short distance behind 
and on one or the other side of the itatient, not more than three 
feet fron) liiiii. and al)out a foot almve the level of the ear to be 
eiamineil. Jfthe light occupies a position on theobserver's right- 
hand side, and is at the usual height al>ove the patient's ear, 
there is a strong probability that in his manipulations with the 
right hand he will intercept the rays of light, and so shut off his 
view of the object un<ler examination. If it happens, however, 
to bt- more convenient for hint tousea sourre of light which issit- 
UNte«l on his right side, he can readily avoid the difflculty Just 
alluded to by raising the light to a lii|;her level, thus enablinfT 
the rays to reach the mirror over IiIh right nnii. I*robably the 
best plan for the b*^inner is to draw his illumination from a 
source which is situateil on his left side. After he has at'qulred 
practice in using the fore IiomI- mirror, it will niako very little 
(lilTerence to him what position the light occupies, provided it be 
not on ft lower level than the object under examination, and pro- 
vided, of courst', that it can tie readily tieen by theobserver when 
his face is turned toward the ear of the jMitient. 

The Airt'ial Erami nittinu. — \fter the physician has acquired a 
certain degree of (ikill in the management of both sjtecuhnu and 
mirror, he will llnd very little difflculty in adapting himself to 
the different circumstances under which he may find it necessary 
to make an c;(aminiition of the ear. To lay down rules for all 
these varying (■<mditions would slnijily be a waste of time. It will 
be sufBeieul if I descril>e the proj>er mode of procedure to \m fol- 
lowed when t))e jHitient can be |>laced in the position which best 
•alta the comfort of the physician who nuikes the examination. 
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Thus, for piample, if the led mr be the one that we wish to 
examine, and it the patient be an adult, he should be made to nit 
in euL-h a positiou that lie will have the light !d front of him, a 
little toward hie right Bide and a few inches atxive the level of 
his eyes. The iihyeiciau, of cuurae, Bit« directly facing the pa- 
tient's left ear. The patieitt'tt ear should be ae nearly aspoHsible 
oil tbeeaiue level with the observer'seyes. Where this is not the 
cane, the patient's head must be bent towHrd one or the other 
side, until the longaiisol his external auditory canal corresponds 
with the oliMerver'a axis of vision. The next step is tu i^ause the 
reflected mys of light to fail directly upon the ear. In this con- 
nection there are one or two practical points to which attention 
should be called, la the first place, it is not necessary, with a 
lulTTor whose focal distance is about twenty centimetres, to 
observe whether the rays have been brought to a focus in the 
auditory canal, or several centimetres this side of it in the axial 
Hue of the canal. In other words, the illumination along the 
axial line, fur a. distance of several centimetres on either side of 
the focal i>oint, is aujply sufficient for all practical purposes. 
Hence, the observer, in examining an ear by the aid of a fore- 
head-mirror, should hold his bend in that position in which he 
can best see the parts to be examined. In the second place, in 
his efforts to cause the rays of light to fall upon the ear, he 
should not Qse the motions of the neck as a means of attain- 
ing this object It is far better to fli the head in the projier 
{Ktsition for olwerving the parts comfortably, and then rotate the 
mirror In its bnll-and-socket joint until he finds the {XMitinn in 
which it reflects the Ught in the direction desired. This done, 
the observer is ready to introduce the speculum and proceed 
with the examination. 

Until we have learned by actual experience how large a Rpccu- 
lum the ear under examination will admit, it is best tol>egin arbi- 
trarily with one of medium size. The ear to l>e examined, we will 
suppose, is the left one. Holding the instrument between the 
thumb and forefinger of the left hand, and lifting the auricle 
upward mid )>ackward with the right hand, we should introduce 
thespcriihinicjtuliouslyinto the oriSceof the canal. As wcpush 
the inslniincnt farther and farther inward, by a sort of boring 
motion, we should keep the eye directed upon the paris illumi- 
nated nt the Imttom of the spocuhim. By thus watching the prog- 
ressof the inner end of theinstruinent, we shall l>eable to intro- 
duce it tut far as we di«ira without causing the patient pain or 
even discomfort. In lifting tlie nnrlcle u))Witn) and backward, 
while Intnidiicing the 8)>ecnlum. it makes no difference which 
hand is employed for the purfHise, thimgh it is, uf course, easier 
to employ the right hand for the patient's left eiix. and the left 
for his right. After the speculum is in position, however, and 
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we desint tn uee the riglit liand for o]>erative or other purpotieH, 
the traction upon the auricle tuid the maintenanee of the h|m«u- 
luiii in a steady poBition must l>e given over to the left band. To 
aocoinptiBh this easily, tlie fore and middle fliigera nhoald be 
iimhI fur tlio |)ur[>osee of traction, while the thumb in left free to 
liteady-thetipeculum. 

With regard to the qneMtion of Itow far the spectduia should he 
introduced into the meatus, it may l>e said ttiat ae soon as the 
Instrument has reache<l a position in wtiicti !i clear view of the 
mciubrana tywiiani and deeper portions of the canal can be 
obtained, nothing will be gained l>y pushing it farther inward. 
With Toynbee's and Von Troeltsch's specula it Is an easy matter 
for a rough or careless operator to injure the deei>er parto of the 
canal. With Wil<le'B conical specula and the broa<l -mouthed 
instruments of Ciruber, however, the danger is greutly lessened. 

In infants, the mode of procedure deseril)ed above must 
be slightly modified, on account of the anatomical dilTereneea 
already mentioned. Thus, for example, it is generally neces- 
sary to overcome the collaiwed state of the membranous 
walls of the canal by puUing the entire canal syunnetricolly 
outward. One way of accomplishing this is to eiert slight 
upward and backward traction of the upper part of the 
auricle with one hand, and on outward, or outward and down- 
ward traction of the lower part with the other. A better way is 
to accomplish this combined movement by means of the fore and 
middle fingers of only one hand, the si>eeuhim being held in posi- 
tion by the thumb. But the exact mo<le of arranging the Qngers 
is a prcil)lem which each one niuKt, in the main, work out for him- 
self, as the procedure is one that scarcely admits of satisfactory 
description. 

Aci-fniory Irudrumentsiisfii inthe Examinntinnofthe Ear. — In 
a large proportion of the eases that come before us we find that 
the speciilum and mirror are the only instnitnents requiretl for 
obtaining a full and sntiffactory view of the external auditory 
CAtial and drum-membrane. In a certain number of eases, how- 
ever, we find the view obstructed by the presence oi various suij- 
stances such as cerumen, hairs, scales of ejiidennis, pus, etc. 
Thefe must, of course. 1* removed, if we desire to see clearly the 
parts beyond, and for this purpose one or more of the following 
instniments may l>e employe<l : angular torcejMt. cotton-h<)lders, 
probes and curettes, and tliefyringe. 1 mention the syringe InHt, 
Itecause I l>elievo it to 1>e the eluinsiest and in some cases the 
least efficient of the means I'linmerated. Farther on I shall have 
occasion tudiscuss the merits of this instrument more fully. 

A well-constructed [>air of augnitxr fnri'eits is an invaluable 
instrument to the aural surgeon. lie should be provided with 
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I«\t |i«ltonui of tlit> liiKtniiiicnt— « mtber etout pair (Fig. 10) 
«t«h>lt ho OMii HiM> in rt»ii(tvii){t large bodiee that are near the out^r 
wtlUv. Miul a KloiuItT {tair (Fig. 11). that can be employed in the 
«lA>|tt>r iiKtlM of till- nuial. 
YtM> tiMtd MUM t>r blades of the more slender inetrument Bbould 
measure about six and a half 
or seven centimetres in length. 
If they arc less than six centi- 
metres in length, some difdculty 
may be experienceil in illumi- 
nating the object whicbitis pro- 
posed to remove, during the ac- 
tual operation. The shorter arms 
. „ should lueonure alMut aix centi- 

viiitipr'H.) metres (2| inches) in length, 

and the spring which tliey fonu by their union 
xliiiuld lie quite feeble. A stifl spring is very ap. 
Ill make the operator'it hand tremble when lie is 
lining the forcefM. At its extreme free end the blade 
fbould meaiture a trifle less than a millimetre in 
lireadtli, and hardly tliree- fourths of a millimetre In 
thirknesH. From this [Hit nt it should gradually in- 
(Tcnne in both dimensions, until near the angle it 
H '2i nmi. in breadth, and 1} mm. in thick- 
iiexs. The tips of the 
lilftilisi fliimld be pro- 
vided with rihort teeth, 
two, on one side and 
ther. 
When the blades are 
closed, and the Instru- 
ment is lookei) lit from 
the other side, 
no elevation should be 
visible at the angle. 
The presence of such a 
hump may seriously 
diminish either the 
(tegrev of jllnmiimtioti 
or the extent of the Held of vision. 
hi the next plaw, it in imi>(>rtaiit 
that, when the free extremities of 
the bhules arc brought close to- 
gether, the stouter jKirtlons at the 
angle ebould not be too far apart. 
~ a good instruiuent. If uo greater 





If 



force is exerted than 
sufllciciit to make 
the tootlietl ends in- 
terlock, the distance 
lietween the blades at 
the angle should not 
exceed a millhiietre 

I and a quarter or a 
tnillimetre and a half 
(or the total diameter 
of both blades, with 
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the int«rvening space, should not exceed Hve niiDiiuetres). 
Fiiuklly, Id ezauiining a number of thme slender fiirceps, 
apparently all alike in other respects. 1 have ot>»erved 
that, when wore force was used than was sufficient to bring the 
blades in contact with each other thougliout their entire length, 
the interlocking toothed ciiiIh separated, in some instances quite 
videly. While this ie an extremely annoying fault in a [lairof 
forceps, it is also one (hat can be readily discovered at the time 
of purchasing the instrument. A third pair of forceps, exactly 
like that shown in Fig. II, with the exception that the ends are 
not toothed (simply flat and roughened where the tips meet), 
will be found a useful addition to the surgeon's armaiuent&rium. 

Of the stouter forceps, I like best the jiattem which is sold in 
the shops under the name of Politier's forceps (Pis- 10)- As this 
instrument is not intended for delicate work, it is not necessary 
that I should devote any space to the consideration of the details 
of its construction. As asually found in the shops, it is a suffi- 
ciently goo<] instrument for all the purposes to which the physi- 
cian ie likely to apply it. If he desire to purchase only one pair 
of forceps, it is certainly better for hun to have in his possession 
the slender pattern. 

The Cotton-holdeT ie an exceedingly useful instrument to the 
aural surgeon. It consists of a slender rod of mallenble steel, 
about twelve centimetres in length, which is slightly roughened 
at one end. for the reception of the cotton, and at the other 
broadens out into a short and rather thick handle. For ordinary 
puri>oses, a cotton-holder with a sliank of 1 mm. in diameter is 
the best size. For the more delicate manipulations which are 
sometimes required in the middle ear (with a perforated drum- 
membrane), an instrument with a shank of not more than half a 
millimetre in diameter will be found more appropriate. It is a 
common fault of the cotton-holders sold in this city that the ends 
are loo much roughencil. thus rendering the removal of the mass 
of cotton at times an eicee<lingly difficult matter. With the nail 
blade of a pocket-knife, however, it is easy to rcmwiy this defect 
in a very few moments. It is a much more dilTlenlt matter to 
apply the cotton to the holder quickly, neatly, and firmly. To 
describe the procedure intelligibly is a task which I can hardly 
hope to accomplish satisfactorily, and I therefore prefer to let my 
readers work out each one a methcKl for hiiiiM?lf, The most 
important point, as a matter of course, is to cover up the conipar' 
atively sharp end of the instnuuent so thoroughly with the cot- 
ton that no hanu can be done with it. With regard to the usee 
to which the instrument, thus anned. can l>e pnt, I may say In 
general that it atTonls the quickest and t>est means, known to 
me, of removing from the ear fluk) or semi-solid substances. The 
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cotton -linliler is also employed for olher equally important pur 
poeen, but of these wp<>hall make lu en t ion inxulwequent chnpteni. 
Probrx atfl L'urelttn ar« iniimrtuiit iiiwKsory instnimeiitn. In 
very many nuvw simple inspection of tho[Mirti< leads ue to wholly 
erroneoiiB cooelusions with reirard to the true etate of thln)^. 
ThuH. fur example, simple inspet-tlon would perhaps justify uk in 
in&kinK llie diaguoslK of a swollen and ulccrate^l condition of the 
poeteiiorlialf of the membrana tynipani ; while innpeot ion eoni 
tiined with the proi>er use of Jlie probe or curette, 

1 might reveal the existence of a polypoid niaaB that 

oriifJMKled in the tympanic cavity, forced itself 
tlin>ii)(h a coiiipanitively small perforation, and 
tlmn Kpread itself out over the posterior half of the 
itnini-meuiltrane. 1 might enumerate many other 
^ pattiologlcul eond it ions which even the moet skilful 
5 specialist would be very likely to interpret Incor- 
J rectly if he did not use the probe as a means of 
1 porrectinK or oonllnnini,; his first impressions. Of 
S coiirsB, if otiHtacles intercept the view, these must 
fi tint Iw reiiiuveil ; and here the probe or the curette 
i may also serve an excellent purjKMte. Both of these 
E iuHtniments, howevex, must l>e delicately constructed 

a or the physician will find them of very little use, 
either as aids in making a correct diagnosis, or as 
t snt>stitute« for the forceps and syringe. The most 
» essential details of construction of these limtruments 
^ are the followint; : The probe (Fig. 12) should be made 
S of a single rod of soft silver, and for a dintance of 

1 8 rtm, from one end it should l>e finished with four 
- liides (each 1-5 mm. in diameter) In onler to furnish a 

2 good liold for the fingers. This handle p<)rtion of the 
prulie should merge gradually into a slender shank, 
less than half a millimetre in diameter, and tenninat- 
ing in a small knob, altout three-fourttis of a milli- 
metre in diameter. A total length of 15 ctm. will 
l>e found amply sufficient. The curettes should be 
made of steel, and their handles should be of the same 
letifith as that of tlie prolx'. hut they should be 

einrht inslewl of four-sided, and corresixindingiy heavier (diamet«r 
of nearly four millimetres). The shank, at the point where it 
broadens out abrui)tly into the handle, measures l.iS mm. in 
dinmi'ter : at the jHiint when' it joins the ring, it measures but 
O.ft mm. in diauieter, The handles and shanks of the two difler- 
ent sites of curettes arc precisely alike : the only difference Is in 
the »id« of the rings. Both are oval in ahape, the smaller one 
measuring 3x2 mm., the larger on«.'ii4 mm. (external measure- 
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ment). Their thickness, from one flat Bide to the other, Is abont 
0.3 mm.; measured tranaverseijr, from the outer to the inner eide 
of the Ting, It ia about 0.0 mm. in the larger curette, and about 
0.3 luin. in the smaller one. The outer edges should be nicely 
rounded, and not left sharp. Although I have never written or 
said anything about using these fnstmmente for scraping pur- 
IMMee, I was recently very much surprised to find that some of 
thoee offered for sale in the shops were so constructed that they 
could only l>e used e* scrapers : that is, the flattened _ 

sides of the ring loolied downward, i.e., la a direction 
at i^ght angles to the long axis of the shanlc, and 
the edges were left sharp ; while in the curettes which 
I have always used and recommended, the flat part of 
the ring and the shank are inone and the same plane, j 
and the edges are well rounded. For all purpoees of | 
lifting, loosening and separating any and ail sorts of - 
abnonoal products or growths in the auditory canal, '■ 
the latter type of instrument is admirably adapted, ; 
while the other la perfectly useless. On the other < 
hand, I very much doubt whether the slendemess of j 
the ehank would permit these sharp-edged curettes J 
to do effective work in the only direction in which 1 
they seem fitted to be of any nse— that is, lo scraping " 
away carious tM>ne. Under certain circumstances. It { 
will be found desirable to bend the shank slightly i 
near Its attachment to the ring. This part of the 
shank, therefore, should be left untempered. ; 

The Syringe.— Vfith regard to the use of the , 
syringe it Is not an easy matter to lay down any 
well-defined rules. It is a very common practice to j 
use this instrument with .warm water for the removal , 
of any and all sorts of obstacles in the external au- 
ditory canal, whether they be large or small, hard i 
or soft. A distinguished writer on surgerj' once 
gave the advice that no instrument smaller thaji the 
elbow should ever be Introduced Into the ear, and 
the general acceptance of this doctrine as unimpeach- 
ably sound, probably furnishes the correct explanation 
of the fact that syringing is looked upon as tlie only safe method 
of clearing away ol^tacles from theauditory canal. All manipula- 
tions abont this organ, it should be remembered, call for delicacy 
of touch, steadiness of hand, and the alillity to so manage the 
illumination that the surgeon shall see distinctly every- 
thing tliat he does In the external auditory canal. Hence it is 
perfectly iegitliuate for one who undertakes to instruct in the 
art of ourlng earn, to assume tliat hb readers are not so reckleoa 
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orBaclniiiHy ns to (lelil>erat<!ly injure tli<?ir patlenttc If thry ar<^ 
tiienoftliiM Htariip the tulvicR of tlie iliKtiii^i lulled tmrgcHin U 
undimbtMly eminently npprtipriiite for them; but to thoMn who 
wteh tu l^arii the Hiirctit and iiioHt effoctive lueana of brining tbo 
lueiubnuia tjiupani Into full vit^w, niid nre wilUiitj: to take tht> 
trouble tuacquire ttit; innnuul Hkill anddelicAcy of touch re<iuii»it« 
(or th« efTecttve ati<l pnlnless einployiueiit of the Inntruiiientit 
<teflcrlI)o<l ubove, I would t^ve the advice to uite the ityriiii^ only 
when circuinetiuiciea coiii|iel them to iitie it. If the latter iiiRtni- 
iiient oould alwayn or oveu Keuentlly I>e trutited to effect tlie 
desfret) object I hIiouUI feel lu If I wore not quite juRtlHiil by the 
fnctH In InylnK ho uiunh einpliMHU u[H>n t lie euiployiiient of thei<e 
instnnncnte; iHit tlie truth in, that In a very Inrge nunilier of 
oaseH it is utterly linpowtlble to obtain a Mitinfactory view of the 
tuetiibrana tyiniwiil and deejieriuirtHor thcearunloBswereHort to 
inBtruiiierital interference Hui-h oa I have detwribe^l. In fuot. 
thereare not a fewcu»en, aa we sliall learn farther on, in whieli the 
moat eiiJerieneed otxierver will find that the api>enranci-«( pre- 
sented U> hiK eye nre not wtiat they fieeni to be, and that the true 
anatoniical ndatloriH con only Iw learned by touehin|;uni) moving 
the dilTerent imrtN iii>on which hlH eyeit are flxetl. 
Here are a ft'W bintH tliat may i<erve in lien of rules: 
1. Boft cerumen or abundant foul puit nbould preferably 1>e 
removed by HyriiiKhiti' 

3. Hard cerumen or laminated niafwieflof dettqiiamated epidermic 
Bhoiilil 1h- loiioeneil fnim the Hummndinif wallH of the craiial ))y 
lueanKof thecun'tte. Ofteutimea. e8p<.>cially in eaiintii of lan^ 
giie, IhemnM may then l»e extracted entire by nieano of the 
angular funv]))! (preferably PolitKer'ti). If the canal in not of 
large Hiie, the enrette may be UHOd to looiten an<l break off sec- 
tionn of the iiiniu<. wblcb may thuH Ive renioveil piecemeal, eitlier 
by iiieanH of the xlender aiifj^ilar forcepu or by ueing the etirette 
Hoiuewliat BB one would ut<e a lioe. 

8. When the outer imrtiona of nucli a inniiH have l)epn removed, 
and it 1m found that the inner {Hirt remainx wedfjed in between 
the drum membrane niid tlie anterioriind iip|ier wall of the canal, 
the euri'tte fboiilil \>v nitrd to <i|H>n a Miiall paiwa({e lH>tween the 
moMiand theupiKT wall of lliecanal, atfar liiwanliu to theitnnii 
membrane if pnu-tic;i1i1e. Then, by ilireetinKthextrenm of water 
fnmi the Hyrinifi' tdwarti tliiH artificial ehunnel. one may often 
Huec<-t-tl in exerting a r/«(lfrr(^) HUlBdent todislodyre tlieini|>acted 

lUOHI. 

4. KmaliobJeetNlikehalrK, Kcab-like fonnationii. etc. can always 
I>e readily gut ont of the way >>y aid of the curette or the Hiender 
foreeiw. or liy wiping; them away with a little cotton wound 
around the end of a cotton-carrier. 
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A good eoT'iiyringe should hnve a piston that works easily. 
Tliis is the first and iiioKt important requirement. In the next 
place, it should be provided with eoiue contrivance which will 
enable the ot>erator to alternately fill and dischai^ the instru- 
ment with one hand. This object ia commonly attained by hav- 
ing the handle of the piston tenuinate in a ring large enough to 
admit the thumb, while two other rings large enough to admit 
tlie fore and middle fingers are fastene<l opposite to each other on 
the base of the cylinder. In the hard-rubber ear-syringes the 
neck of the cylinder is hollowed out in such a wanner as to afford 
to the fore and middle fingers alt the siipixirt that they receive 
from the rings in the luetivl instruments. With regard to the 
size of cylinder l>est adapteil to the rtHiuirements 
good ear syringe, I may say that, in general, it is 
better to employ an instrument of rather large ea|>a- 
city. N evert he I ess. the one-ounce hant-nibber ear- 
syringes usually sold in the shops (Fig. 14), fairly 
answer aJI the reasonable requirements of a good j 
syringe. Olive-pointed nozzles are not to becom-^ 
mended; those which are shape<l like that in the ac- |^ 
companying cut are decidedly preferable. The ler- J 
minal tip or spout should not exceed four milli- | 
metres (a little over one-eighth of an inch) in dia- J 
meter. a 

The water employed in syringing the ear should J 
have a temperature of about lOO" F. In the case of ^ 
adults we must be [irepared to hear the patient com- -^ 
plain of feeling diuy or faint. This is by no means an a 
ancoiuiuon experience. In some cases we can at- 
tribute this symptom to the temperature of the 
water used — either too hot or too cold, — or to the em- 
ployment of too great force in driving in the piston. 
In others, however, the symptom will develop despite 
every precaution ou the part of the physician. One or two 
unpleasant experiences of this nature have led me to adopt the 
rule of asking the patient from time to time, during the progress 
of the operation, whether he experiences either dizziness or faint- 
neee. In this way we may obtain timely warning of the necessity 
of discontinuing the operation or at least intermitting it for a 
time. 

A few words may be added in regard to the different steps of 
the procedure. The patient's neck and shoulder Should first be 
protected with a towel, and he should be given a glass flnger- 
bowl or a mug to hold beneath his ear. The shallow tiard- 
rabber or metal basins sold by the instrument- makers for 
this latter purpose are thoroughly unpractical. A sudden 
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iniitkui of tliu iMtlent'B body is apt to cause the cont«ntB of 
tin- iMdin U> BplU over upon hii person, while if a mug. bowl, 
or (ithvr (lt<(>p vusel be useil, the game accident is much lesR 
likely to occur. In the tuajoritj' of 
caaes the bowl or mug may be used 
both as a reservoir from which to fill 
the syringe and as a receptacle for 
catching the water that runs out from 
the ear. If the proper conveniencee, 
however, are at hand, it ie better to fill 
the syringe from a separate vessel, as 
sometimes the matters which are washed 
out from the ear block the canal of the 
nozzle, and so cause trouble. After we 
have filled the syringe with the right 
hand, we must straighten the patient's 
external auditory canal with the fingers 
I of the left hand, in the manner de- 
scribed when speaking of the introduc- 
' tioa of the speculum. This done, the 
notile is to be introduce<l a short dis- 
tance— roughly eeUniated, not more than 
Fm. IB.- ADgclo'H Ear Douche half an Inch— into the meatus, and the 
(M»otu»l «!«,.> ^^^^ thrown in with little or great 

force, according to the nature of the conditions which lei 
to the use of the instrument. If we are not pointing the KyrinRe 
in the right direction, or if we have pushed the nozzle too far into 
the ear, the patient wUl be very likely to reveal the 
fact by the esprMsloa of his countenance. No | 
description, however, oan "orve as an adequate g 
pilde to the wooeMfal oarrylng out of this proced- 5 
Ufe which ph yrtoians are apt to consider a very ea».y g 
task, but whW» i" o"*^ 1"'** **•« «^e"«' I" >"- ^ s 
tants the harf robber or the metal syringe must Jt» 
be uaadwltb great oautlon. The fountain douche ^1 
g, soiDatona of bulb syringe is a much safer in- o^ 
glfySMUt to use provideil it be furnished with ^' 
k Baltabls nc»cle, one that cannot be intnxluced ^ 
loo br Into the external meatus. Tlie norzles usu- '. 
Allyiapplied wIlli the douche are either so large " 
kkt It is impoesilile to do effective work with g 
htn, or so slender and shar[>-poin(ed that they 
hajoaally Injure the canal or even the drum -membrane itself. 
h Kune of the shops it is now jKxtsible to purchase a pattern 
"«•» douche which is sold under the names of " Angelo's flar 
^OQohe," and " Keynden' Ear Douche," and which is free fruiii 
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these objections. (SeeFige. I5and 18.) Itconelel^of fourpartn, all 
eafllf removable, viz.: a white robber bulb or reservoir, a hard- 
robber stem to fit into the neck of the bulb, a piefie of soft-rnbber 
tubinfc abont eight or ten inches long, and a terminal pronged 
ear nozzle. The latter is made of hard rubber, and is provided 
with four prongs which are Bymmetrically placed around the 
nozzle, each at a distance of about half an inch from the free end. 
The diameter of the nozzle at the tip is three and one-half milli- 
metres; at the bases of the prongs it is about four milliinetres. 
The prongs themselves project about sii millimetres from the 
sides of the noczle, and they are inclined a little backward, away 
from the tip. With such a nozzle, which can easily be slipped 
out from the rubber tubing and attached to the tubing of a 
fountain douche, the patient himself, or the mother, In case of a 
child, can easily be taught to cleanse the deeper parts of the 
external auditory canal as safely and as efficiently as it can be 
done by the physician with a well-constracted syringe. 




GENERAL PATHOLOGY. 

Thr or(r&n of hefiring is maile np of n. variety of tiBcnes, dis- 
poned for the grv&ter part iu cavities whicli are either out of sight 
or are dilflcult to see and explore. In a rou|i;1i way we uiay 
deacribe theee cavitfea as surrvundMl on all eidex liy dense bone, 
SDinetiniefi very thick, and in only a few places noticeably thin. 
I castomary to Hpejik of the three 
anatomically different cavitieH oh Uie in- 
Umal, the middle, and the outer ear. 
The lutter ix siuipty an elougat«d cul de 
snc lined with skin and open at its outer 
end. Tbeiuiddle ear is ft very complicated 
system of cavities, abRolutely shut out 
from the outside world except tlirongh a 
long, narrow, and, for a l»rg« part of the 
time, closed channel which o;)ens into 
the vault (if the pharyni. These cavities 
are lined with a thin mucous membrane, 
which also plays the t>art of a periosteum 
or uourisliing laembrane for the underly- 

ing bone. In the chief one of these com- 

Pin.iT.-lMBEimmniuicBcp- niunicating cavities, «>. the tympanniu 
rewniMloa of ihe "ftan* proper, is pjaiied an isolate*! arch of three 
■iddiebr. Jf^SMwiui OBBicula. (See Fig li.) This arch springs 
moDbnuil'SiiiMui': 'm' '"'•" the centre of the tympanic mem- 
'"^i""'^ "L*"' «li "*' '*"^'^ *""* ^ inserted into the larger of 
f..' lainriDth : the two Openings that lead into the 
hiliyrinth, wz., the oval window. This 
arch is the connecting link tietwecn the sounds of the out- 
side world and tlm nervous apparatus whose fuoctJon it is to 
analyxe them and convey them lo the brain iu the form of words, 
musical ton«w and noise«. (Ree aJiiio Fig. 18). The mucous meni- 
brane which lines all the other parts of the many -chambered 
ndddle enr uJho ruvent every |)ortion of the l>ony arch. At three 
points, and only three, there is a break in the continuity of the 
bony walls of the middle ear : the lieginning of the channel lead- 
ing to the pharynx (the Eustachian tube), the tympanic mem- 
brane, and themembrone which Bfians the fenestra rotunda— the 
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fiinallornf ttietwnopeningsthat lend iiilothRlnbyrinth. The lat- 
ter Mynteiii of cavitieti, which ie the liut or the three enumerated 
above, is couiiuuiily niwken of aa the Inner ear. It has absolutely 
no direct cuiinuunicatiun with the outer world. It is practically, 
therefore, a tierouB cavity. Jn It islodt^ the terminal eipangjon 
of the uuditury nerve, — a complicated mechaniHiii made up of a 
variety of Inuiutiful Btmctnres. Later, we ahall (tee how dieease 
may invade this inner luiiictuary. but icenerally it escapes in 
gnat meatture the rude attacks of inflaiaiuatlou which iuvolve 
the neit;hb<>riii); middle ear. 

1*utting U> line side, for tlie moment, the few other difleauM or 
abtturmul chauges whiafa may take place in the ear, we may nay 
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that it is the chief timk of Kural pathulof>7 to set forth and make 
plain the different (-hanifeH which inflammation umy prtHluce in 
the three ilifTerent oaviliea <leHCri)>Hl aUive. We shall (let a 
much clearer ideaof "diHeasesuf theeur" if we Rnu>[i and hold 
onflniily to this sinijile conception of a xiiiirle morbid process, 
which, however, may vary greatly in itN esseiitial character, in 
Itslonalizjition.andin itx issues. In harmony with this idea, then. 
It may be tnithfiilly said that in ninety-nine out of one hundred 
oases of ear diiiease. the iihysieiaii's task consists in flnding 
out — 11) in which of the thnv (■avitien named the innammation 
b^faii ; (2) tlie extent tu which it has involved that tMtrticular 
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etkwity or ostein of cavities ; (3) whether it has involved one or 
both of the neighboring cavitieB, and perhaps even remoter 
structures not belonging to tlie ear ; (4) what are its essential 
characteristics ; and, finally, (5) what are the alterations which it 
Yum produced in the tissues affected and in the secretions of the 
part. To make these points somewhat clearer I will consider 
each of them briefly in turn. 

1. The Tjocality first Affected by the Ir\flammati(m.— The exter- 
nal auditory canal is sometimes the seat of a primary inflamma- 
tion which shows no tendency whatever to extend inward toward 
the cavity of the middle ear. At most, it will involve the outer 
aspect of the membrana tympani, which portion of the mem- 
brane, however, is an essential part (anatomically speaking) of 
the external auditory canal. On the other hand, a primary 
inflammation of the middle ear— in the strict sense of the term- 
is rarely if ever encountered. In the vast majority of cases the 
pniuary inflammation develops in the upper part of the pharynx. 
Mid spreads thence to the middle ear. The only apparent excep- 
tions are the cases of middle^ar inflammation that have developed 
M the result of syphilis, scariet fever, small-pox, measles, etc 
But even in these cases there are generally good grounds for 
believing that the primary source of the disease must be placed 
mtue pharynx. An inflammation of the labyrinth is probably 
ib^rTif "^^^ •» and yet there are German authorities who main- 
Wa . A.^*^®'® ^» s^ch a disease as a primary inflammation of the 



U^l^ ■»«<«»»< to which the Inflammatiim may involve the OuUr, 
Z^^ «'^»<«"»aZJSor.-In the external auditory canal an inflam- 
Z.fl«U*^^ involve the entire canal in all its parts, or it may be 
inn«r ^„ **"®-*«l» of the canal only-either the outer or the 
middl«!i T*'' '* "'*y ^♦"'"Py e^®" » n»ore limited area. When tlie 
towarTi !^ »?*'"** inflamed the prevailing tendency is probably 
uiation ^'*["«»' "»ore or leas evenly distributed type of i«nani- 
then ^^ extraordinary exceptions to this rule are now and 
"«ht ^pHL^^'u**'^- Thus, for example, an inflammation may 
portion «i^*l^® ^^^^^'^ «» ««><1 "Pend its chief force in some hmited 
niastoid . "ystem of cavities. Localiwd inflammations of the 
Proper •J!.'^*" ^^^ ot the upper half of the tympanic cavity 
«'ten D^"? '**'^' great nAtiw. When first seen these casM 
"iatlon^!! **!■ ®''«'y appearance of independent localized mflam- 
«>' the miaT'^K either to the fact that the diffuse inflamnwtion 
ha* by iw 1® **'' «"t of which the localised inflammation grew 
else to tK *■''"« •» 'ar subsided as to be very insignificant, or 

*«»^epend« "^"nied fact that there may be such a thing as an 
V 2^ »2: '***^iM<i inflammation of the middle eax. 

'^ ^'"tent to which an Inflammaiionofoneofthe three Cavi- 
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tinmaif involtx tte other tita, and perhaps also neighborittg Parts. 
—All inflaiiiinationof tlie external auditory canul shows practicaJly 
DO tendency to iiiTolve tlie middle ear. The outer portion o( the 
luenibraiiu tyinpani nia,y participate actively in the inflammatjoti, 
but then it muxt bi; romembered that this is an Integral part of 
the outer canal. Fonuerly, it was quite common to read of the 
dani^r ariRini;; from an extentiion of inflauiiuation from the audi- 
tory canal to the brain, through the intervening bone. 1 doubt 
whether eucb a thing ever oci-urs ; certainly not from a honajitle 
primary inflammation of thin part of the ear. On the other hand, 
It is not an unneual otTpiirrenoe for iialients itufTering from an 
hiflaminatlon of the externiil auditory canal to have at the eamo 
time, and from the saine underlying causefl. a subacute catarrhal 
Inflammation of the middle ear. Neither of these, however, can 
rightly t>e spoken of as iK-Ing secondary to, or an extension of, 
the other. An arthritln of the teinporo- maxillary joint is an 
occasional result of an inflammation of the auditory canal (either 
primary or secontlary). The relations of these two regions arc 
so intimate that one cannot help being surprised that an acute 
arthritis is so seldom atwociate<l with an inflammation of the 
adjoining meatus. A localizetl inflammation (abscess) of the car- 
tilaginous portion of the auditory canal Bometimes burrows to a 
considerable distance from its original starting-point. I have 
known it to give rise in this way to a large collection of pus, which 
presented every appearance of beingaiiarotidaltscess. In a simi- 
lar manner it may spread backward and i>retient the external 
appearances of severe mastoid disease, thus rendering it an 
■xceedlngly difficult matter to reach a mrrcct diagnosis. 

To describe fully the jiaths along which an inflammation of the 
middle ear sometiiiips travels, would fill the space of an ordinary 
text-book. (.'ountlcHH air-spaces surround it in niany directions, 
and from these blood-vessels, lymphatics and nerves extend, 
through minute channels in the bone, to the external periccteum 
of the skull and Into the cranial cavity. That part of the jugular 
vein which lies u|ion the temporal bone and is culled the lateral 
•inuB, is in very clo«>e proximity to the middle ear. The same 
fs true of the internal carotid arterj'. Blood-vessels of the 
middle ear pierce the annular ligament of the fenestra ovalis 
and aDastoino«« with the vessels of the vestibular part of the 
labyrinth ; and a similar anastomofis undoubtedly takes place 
between the vessels of the scala tymimni and those of the 
inhldle ear through the niend>rane of the fenestra rotunda. 
These anatomical facts show how almost un1lmite«l are the 
possibilltlen of an extension of a middle-ear inflammation. 

In iMSilar meningitis, whether of the epidemic fonu or not, it 
■oroetimea happens that the inflaiumatioii exlcnda from the 



aO A MANUAL OF DISEASES OF THE EAR. 

cranial cavity, probably byway of the aquieductus vestibuli, 
into the vestibule and eventually into all parts of the labyrinth. 
Furthermore, there is every reason to believe that the acute 
inflammation of the middle ear, which is sometimes observed in 
these cases, owes its origin to an extension of the inflammation 
from the labyrinth. In this connection, however, it must be 
remembered that the inflammation may spread directly from the 
cranial cavity to the middle ear, as well as by tlie more round- 
about course through the labyrinth. Such a direct spreading of 
the inflammation is favored, in some cases, by a congenital 
defect in the bony roof of the tympanic cavity ; the dura mater, 
and the tympanic mucous membrane, in these cases, being in 
direct contact with each other. This defective condition of the . 
tegmen tympani is probably not an uncommon condition in 
infancy and early childhood ; and while it serves to explain how 
basilar meningitis may readily set up an acute inflammation of 
the middle ear, it equally well affords a satisfactory reason for 
the rapid spread — as observed in certain exceptional cases— 
of an acute inflammation of the latter cavity to the meninges. 

In early life the mastoid antrum is often separated from the 
outside soft parts (periosteum and skin) by a very thin shell of 
oone, and the bony channels for the emissary veins are doubtless 
often quite large. As a result of these anatomical conditions, it is 
not unusual in children to observe a rapid spread of an acute 
!?™^^ation of the middle ear to the mastoid integuments. In 
is way large collections of pus sometimes form behind the ear 
lOre the drum membrane ruptures or even shows a marked 
state of tension. The legitimate conclusion from thU is, that, in 
^«e« of this kind, the route of least resistance for the pus is 
'ough the antrum and openings for the emissary veins, and 
^ot, a« in the case of adults, through the tissues of the membrana 
t bT*^^^' A.t first thought it would seem as if the Eustachian 
^be, the drainage channel provided by nature, ought to prove 
•wquate. at least in the majority of cases, to the task of carrying 
the secretions resulting from inflammatory action. As a 
latter of fact this channel rarely suffices, and the tension due to 
e increasing accumulation of pus generally ccmtinues until the 
tub^^ ^®^^rane ruptures. The inadequacy of the Eustachian 
orifl ^- * ^^^^*8® channel is due to the fact tliat its tympanic 
enti ^* ^^^ ^ gaping opening but rather a valve-like slit, appar- 
^^tly closed, in a natural c^ondition of the parts. When, there- 
in*^' *^ "iflammation attacks the middle ear the resulting swell- 
orffl^' ^^o mucous membrane practically closes the tympanic 
it b^^' ^^® Eustachian tube; from being a loose-fltting valve 
^^ oeoomea a tight-fltting one, and all drainage through it proba- 
^ ^^®««e8. Later on, in exceptional cases, large quantities of 
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pos may pass through it into the vaalt of the pharynx ; and in 
some chronic cases, in which the drainage through a small 
perforation in the drum membrane is not sufficiently free, the 
greater part of a foul and irritating discharge may take place 
habitually through the Eustachian tube. A very striking 
hypertrophy of the phar>'ngeal mucous membrane below the 
mouth of the tube, and confined wholly to the side corresponding 
with the affected ear, results from this mode of drainage. 

Before closing this section I must not fail to mention the fact 
that the facial nerve occasionally becomes involved, in the course 
of an inflammation of the middle ear. As a rule, facial paresis or 
paralysis is observed only in those cases of long-standing inflam- 
mation in which caries or necrosis of the bony walls has developed, 
especially in the vicinity of the fenestra ovalis and the entrance 
to the antrum. The facial nerve, it will be remembered, enters 
the meatus auditorius intemus along with the auditory nerve, 
passes in close proximity to one of the whorls of the cochlea, 
carves round above the fenestra ovalLs and then, making a rather 
sharp bend, runs in a fairly straight direction downward, between 
the posterior margin of the oval window and the lower border of 
the entrance to the antrum, but much nearer to the latter to 
emerge finally among the sr>ft parts near the styloid process. 
For a distance of at least fifteen millimetres, in the middle part 
of its course through the temporal bone, this nerve is separated 
by a comparatively thin layer of bone from the mucous membrane 
of the middle ear. The favorite spot for caries in the tympanic 
cavity is precisely this neighborhood of the entrance to the an- 
trum, and, consequently, it is not surprising that facial paresis or 
paralysis should not be a rare symptom in cases of long-standing 
purulent inflammation of the drum cavity.. Now and then, a 
recognizable degree of facial paresis is observed in the course of 
an acute inflammation of the tympanum. In these cases one is 
tempted to assume that the nerve stands in an abnormally close 
relationship to the tympanic mucous membrane ; its surrounding 
shell of bone being, perhaps, defective at some point, or the pres- 
ence of anastomosing blood-vessels between the two tissues ren- 
dering the extension of inflammation from the tympanum to the 
nerve easier than usual. 

4. The Cha meter istie Differences between Inflammations of the 
Bar, — Inflammation of the external auditor}" canal presents only 
two characteristically different types— the diffuse and the cir- 
eumscribe<l variety ; and the latter is very apt to be the direct re- 
salt of the former. The diffuse variety sometimes involves only 
a limite<l patch or area of the canal, and is then generally con- 
fined to such manifestations as cHHigestion, mo<]erato infiltration 
of all the layers of the skin, and desquamation of only the outer 
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or exposed portions. At other times it extonila throughout tha 
entire length of the passage, and is then very apt to involve the 
out«r »urfa«e of tht; druiti membraiie. Under these RircuuiBtancai 
there is generally more or leiw active exudation from the inflamed 
surface. It may be nothing more than a mere moistening of the 
parte, but in Bome cnse^ the exudation iiiay be so active as to pr<>- 
sent all the appearances of a veritable otorrliuta. Tlie unilerlying 
cause is probably, in most cases, a disturbance of the general 
nutrition — some lack of balance between the processee of assiini- 
latiou and thot^e of destructive metamorphosis, or a sluggiGlinees 
on the parti of those organs whose function it is to eliminate from 
the blood all those used-up products which, if allowed to remain 
ineiceHS in the circulation, will play the part of irritantsat varioue 
sjKiis in the body. The external auditory canal seems to be one 
of these ill-favored spots, and the vault of the plmrynx is certainly 
another- For convenience it is customary to call tliis condition 
lithicmia, or latent gout. In young and apparently robust chil- 
dren we sometimes see very striking examples of this sort of diffuse 
inflajuiuation of the external auditory canal, associated generally 
with asimilarcondition of the corresponding auricle; and in these 
casee we can almost always trace the disease directly to an im- 
proper diet and to the habit, on the part of the luother, of allow- 
ing the child to eat at any and all hours of the day. Here, it is 
not improbable tlmt the irritated state of the gastro- intestinal 
mucous membrane may, by reflex procesees, eicit* an inflamma- 
tion in the comparatively remote ear. 

lo the inflammations of the middle ear very great differences 
may be obser\-ed. It is particularly in this elass of eases that we 
must make close inquiry into both the direct and the reitiot« 
causes, if we wish to gain even an approximately satisfactory 
idea of the character, localization and extent of the inflamma- 
tion. The least conspicuous, the most Insidious, and perhaps, In 
the main, the most damaging in it« effects ujMn the hearing, of 
all the different forms of middle-ear inflammation, is that which 
is teclinically known as " chronic catarrhal inflammation of the 
middle our.'' Xiespile all the study of the past thirty years we 
know eicoedingly little about this affection. That it grows out 
of a catarrhal innammation of tlie vault of the pharynx ; tliat It 
is apt to develop among members of certain families, as if heredi- 
tary influences played a certain part ; that certain localities and 
certain tyiies of climate must beconntt^ among the etiological 
tnctors : that the lithtcmic vtate is comiietent to promote its 
activity ; that a disordered stuteof the stomach, liver, inteetines, 
uterus and possibly other organs may reflexly. or in some other 
manner not understood, abo favor a continuance of the disease ; 
that all the methods of treatment hitherto discovered and em- 
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ployed can boast of little or no gncceas — are all facts which (ew, 
I believe, will venture to dispate. In this ill-defined affection 
we are abuost forced to assume that the important leeions— those 
which impair the hearing— are of sacb a nature as to render the 
transmitting apparatus (the ossicles and the parte about the 
round and oval windows) more rigid, lees mobile than la natDral. 
In the more acute forum of fuflammatlon, we encounter a 
number of very palpable differences, some of which are clearly 
dependent on the nature of the causative agent. Thus, in syphi- 
litic auil tubercular inflammations, we see tlie same pecnliaritiee 
which characterize these infiammations when they attack 
mucous membnuiee In other ^ 

parta of the body, viz.: a ten- 
dency at times to involve only 
a limited area, and to cause the 
death of the particular part 
affected. It Is also claimed that 
scarlet fever, measles, small pox, 
diphtheria, and, to a less marked 
degree, typhoid fever, manifest 
this same tendency. In these 
diseases, however, so many fac- 
tors often conspire to aggravate 
the aural complication that one 
may be permitted to doubt 
whether, after all, they are iiihei^ 
ently prone to cause necrosis of 
the soft parts of the middle ear ^ 
— in the sense in which we speak 
of syphilis poseeeeing sach a 
proneneSB. In those cases of in- 
flammation of the middle ear 
which owe their origin to i 
"oold in the head," to the en 
trance of some irritating fluid, like salt water, into the drum 
cavity by way of the Eustachian tube, or to the eitension. ear- 
ward, of a naso- pharyngeal catarrh of lithvniic or i^uty origin, 
the inflammatory process involves the middle ear, so far as we are 
able to ascertain, diffusely and more or less evenly. Every now 
and then, however, we encounter a case in whi<"h the inflamma- 
tion shows a very decided tendency to locate it^ielf in one of two 
localities — either the mastoid antrum or the pocket-like spaces 
above the membrana tympanl. (See Fig. 19.) Why, it will be 
asked, should an Inflammation localize Itself In these itartlcular 
tpots ? The only plausible answer that I can give is this: These 
loealiied inflammations probably owe their origin to some form 
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(if tnicro-nrganiHins which have found their way into the middle 
ear along wltli the iii-b)<jwa air. Hiid liave found conditions 
fnvomble to their mnltiplication and further development oal^r 
in tlie two places named above. Both of thcue plaees may he 
tenncid stagnant places, where currentti of air do not petietrat«, 
H-liere the secretions are quiet, and wh^re prubiibly the tissues 
are nutniuch disturbed by the motions of the oRxicles. Insomeof 
the eases of this kind whieh I have seen, 1 have had a strong suk- 
picion that the air of the house was con taiui Dated with sewer- 
gas. In any event tlie patients were in a depreciated condition 
of health, not referable to any dehnnbte disease. I have also 
observed that these localized inflammations develop much more 
slowly than do the bona flde acnte diffuse inflanmiationa of the 
middle ear. Here, then, are a series of facts and suspicions 
which fairly justify some such hypothesis as that which I have 
put forward. 

G. T/ie AUerationn Produced in the TUsues and in the Seavtioni. 
—In the earlier stjiges of a simple (iion-tnbercular. non-syphi- 
litic) intlauimatlon of the extermU auditory canal or of the middle 
ear, tlie alterations consist in different degrees of vasuulor conges- 
tion, with subsequent inflltratiun of the tissues involved. Hyper- 
secretion soon taken place, and then, in the ca«e of the middle • 
ear, the amount of the fluid secreted may l>e ro great as to fill the 
Mivity tightly. If the tension pauses a certain degree pain will 
I>e develoiied, throagh pressure upon the highly sensitive nervee 
of the middle ear. If the pressure l>e sufficiently great, and ifthe 
membraiia tymponi do not rupture sufBciently early to put an 
end to the continuance of the pressure, necrosis is likely to occur 
nt some spot. This local death may Involve only a very small 
area of the luuoous nieinhrane, and the underlying bone may 
escape. Ver>' often, however, the bone also suffetfl. anil the seeds 
are sown for a lifelong otorrhiBO. Our disfiensaries are full of 
sncli cases. Of many of them it may be truly said fliat a timely 
paracentesis of the drum membrane would have prevented the 
BUbaequent chronic disease, l>y relieving the pressure and so 
sparing the lite of the ttSRuex. Under certain circumstances the 
external ftud!t*>ry canal may, in the course of on acute Infliunma- 
tion, liecome a cliwed cavity, and, being i^ubjectcd to the same 
cunilition of lun^-oontinued pressure, its soft parta may die at 
one or more points. The underlying twne may or may not piar- 
tlci|iate Id the necroeit, in precisely the sanie manner as tuipiiens 
In the middle ear. This cou-se of events is obeened only in 
cases of inflauimation of the outer canal developing out of a 
primary otitis media ; at all events, I have never observed any- 
thing of the kind In the course of u primary otitis externa. In 
many of the casen in which carles is discovert^! in the external 



OENURAL PATHOLOOT. 85 

auditory canal we must doubtless explain the lesion In quite a 
different uianoer. The prolonged preeenre within the middle 
ear, in a severe Inflauimation of that cavity, produces a caries 
which extends outward toward the externa) auditory canal. 
Eventually a sinus is formed in the substance of the bone, and 
drainage takes place through this instead of through a perfora- 
tion in the drum membrane. The favorite spots for these 
sinuses are in the belt of bone stretching from Shrapnell's mem- 
brane, backward and outward to a point corresponding to the 
outenuost limit of the floor of the mastoid antrum. 

Tliediscbarge which takes place from an Inflamed ear may vary 
greatly In consistency, color, and odor. These different qualities 
bear some relation to the different pathological condJiioos of the 
parts ; but, nnfortonately, the relation Is not of so fixed and con- 
stant a character that we can safely draw conclusions from thciu 
In regard to the nature of the lesions. A thin watery discharge, 
of slightly pinkish hae and without odor, Is generally observed 
In cases of acute inflammation of the middle ear, soon after a per- 
foration has developed in the dmm membrane. In a short time, 
however, the discharge grows thicker and assumes a yellow- 
ish hue. From this state. Id favomble cases. It either simply 
becomes less abundant before it finally ceases altogether, or else 
it first passes through an liitemiedlate stage in which the secre- 
tion presents all the physical characteristics of ropy nasal macus. 
Even in such recent cases the discharge may be chantcteriied by 
a very unpleasant odor, suggesting the thought of a possible 
caries of the bone. The odor, however. Is simply an indication 
that the canal has not been cleansed with sufficient thorough- 
ness or frequency. A creamy and very abundant discharge. In 
cases which commenced several weeks previously, and which 
were unusually severe in their earlier stages, is very apt to 
indicate that the disease is not confined chiefly — as is the case In 
most instances of simple purulent otitis media— to the tympanic 
cavity proper, bat probably involves to an eqnal d^ree the asso- 
ciated system of mastoid cells. In chronic coses, the presence of 
a lirownish or .bluish-oolored discharge, having a decidedly bad 
odor, is generally believed to Indicate the existenceofacariousbone 
prooesB. The occasional appearance of bloo«l in the discharge, in 
chronic cases, almost Invariably Indicates the presence of a {toly- 
poid mass, or at least of granulation tissue. In some part of the 
inflamed ear. 



CHAPTER III. 

DISEASES OF THE AURICLE. 

—Among the children of the poorer classes eczema of 
the auricle is an extremely frequent dlsenMt. If lens frequent 
among the children of the well-toHio classes, it is certainly by 
no means a rare affection even among thi'iii. Again, in old 
age and in the middle period of life, it Is quite a. eonimon disease. 
In a ceriain portion of the caset it develops on other portions 
of the skin at the same time, e.g., on the hairy scalp or in the 
mastoid region. In children it is often associated vith a cori- 
Jonctivitis, and the coexistence of the two diHeases Huggevts the 
probability that the irritating secre- 
tions of the auricle have been trans- 
ferred by the child's fingers to the 
eyes. 

In Its mildest and simplest fonu, 
ecteniaof the auricle nianifeste Itself 
as a reddening and Infiltration of the 
skin at one or more points. The fa- 
Torite places are those spots where 
the skin ix folded uiK>n itself, as the 
fossa helicis, and the angle behind 
the ear, where the skin is reflected 
from the auricle upon the iiioMtoId 
process. The disease is observed at 
; least equally often at the orifice of 
. ™~.^ „ ...'- ^^^ external auditory canal, and ex- 

_j<'ii(<>r7«ui: tending from there forward over the 

(r..r.gu.L (Att^rl'oliurr.) ^^^^ ^^^^ downward over the 
Uibulc — in 'other words, at {Mints where there is apt to be a 
giHKl deal of friction, or where an irritating diiurharge from the 
meatus may act as an extriting cause. At a later stage these 
retldened and infiltrated Hiwts secrete a fluid which soon becomes 
iiiHpliwated, fonning cnistg or scabs. In many coses actual 
ulceration takes place beneath the seabs ; and this is jMirticularly 
apt to omtur in the iDclsum intertraglco, in the fossa helicis (xee 
Fig. 91), and in the angle behind the ear. In exceptional cases 
the entire auricle and humedlate surroundings present an ulnioHt 
(.■ontinuouH moss of Hcabs. 
In another group of cjim-s. a desquamative process. I'oiifliied to 
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certain portioiie of tlie auricle, eeeiiiB to constitute tiie uioet 
characteristic, if tiot ttie only, uiaDiteHtatfun ot the dfeease. The 
intervening iwrtiona of the skin appear to be perfectly healthy, 
and even those partM which are deequainatinK or are covered with 
scab-like formationa often present a pale and nnlnflamed ap- 
pearance. Thetenn chronic eczema is usually applied to this class 
ot cases, but it nu^y be Kpplied with equal Justice to almost all 
eaitea of ecEema of the ear in adulta 

The prognosis of the diseane is good. In the majority of cues 
we may confidently expect to restore the auricle to an apparently 
natuml condition in a ahort time. In children, particularly, we 
may look for a very prompt clearing up of the affected akin, and 
the cure is likely to prove permanent. In pereons past middle 
life it is well to ^ve a more guarded prognosis ; for although we 
may succeed in promptly reetoring the part to a seemingly healthy 
condition, a relapae Is almost sure to oome, and that, too, at an 
early day. The gouty or lithsmle state itt the real disease in 
these cases, and not this limited area of inflammation of the ear. 
Hence the temporary character of the effects produced by local 
treatment. When a well-marked gouty attack involves the fing- 
ers or toes, a spontaneous and, soiuetimee very Btriking subsidence 
of the ectema of the ear is observed. A vigorooa purge will also 
at times produce the same beneficial etTects. Every now and then 
in the coume of a chronic eczema, the auricle passes through an 
attack of what appears to the observer to be erysipelas. The or- 
gan becomes uniformly red, swells up to two or three times its 
natural size, pits on pressure, and is painful to the touch. Gradu- 
ally, the redness and swelling disappear, and the auricle, in the 
course of four or five days, returns to its former state. Whether 
these attacks, which recur re{ieatedly In certain cases — some 
times as often as twice in the course of a month — are really ery- 
sipelatous in character or simply represent u difluee acute exa- 
cerbation of the eczema. I am unable to auy. Ah the infiamma- 
tion does not extend Iwyoad the auricle and external auditory 
canal, it would seem more proper to look upon it as non-ery- 
slpehttous in character. 

7Veo(m«»f.— Careful Inquiry should be made, first into th 
character ot the jiatient's diet, and then into that of his habits 
with regard to bathing and outdoor exercise. In children a com 
plete and penuanent cure may often be attained by simply regu- 
lating the diet to such simple articles as milk, oatmeal, hominy, 
fresh meat and vegetables, and light bread. Pastry, pies, cakes, 
salt meat and pork, tea and coffee must be rigidly excluded. In 
adults, It will generally be fountl easier to iiiduce the patient to 
take an adequate amount of exerciHC in the open air. than to per- 
suade him Into excluding certain artii-lesof food from his dally 
fare. If poasiblsi he should be Induced to do both. 
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Local appIicstionB fonu a very Important part of the treatment 
of eczema ol the auricle. In the oi^ute sta^, if there happen to 
be pain and tenderness, it may be desirable (though only in 
adults) to a]>ply le«chea (or, better still. Bacon's artificial teech.) 
for the purpose of allaying the pain and diminishing the InSam- 
ni&tion. It ie rare, that local blood-letting seems however, 
indicated in these acute cases. If it be resorted to, the 
region immediately in front of the tragus and that directly be- 
hind the auricle, are the spots which should l>e selected. Cloths 
dipped in eonie cooling and astringent lotion, such as the lead 
and opium wash, or in simple crater to which alcohol or eait 
de cologne may be added in varying proportions, will generally 
be found sufKcient to allay all the acute symptoms. Afterward, 
if no crusts have formed in the meantime, we may apply some 
oleaginous preparation directly to the affected skin. If crust* 
have already formed, these must flrst be removed with a sponge 
dipi>ed in hot water ; and if the skin Is actually ulcerated, I am 
in the habit of cauterizing such ulcers lightly with nitrate of 
silver in the form of a bead fused upon the end of a probe or a 
Bteel cotton carrier. 

Cleansing the inflamed parts constitutes an important feature 
In the treatment of eczema of the auricle. About twice a day a 
lather of Castile soap should be applied with a camel's hair 
brush. Then this should be washed olT gently with tepid 
water ; and finally, after the skin has been cautiously dried— the 
minimum amount 'of friction . being used, — some suitable oleag- 
inous preparation should be thoroughly applied. 

The chief value of the dllTerent oleaginous preparations lies, I 
imagine, in tlieir power to exclude the air from the parts affected 
rather than In the medicinal virtues of the drugs which enter into 
the composition. There can be very little doubt, however, that 
some of these drugs do esert a decided curative influence. This, 
I believe, ia true more particularly of the oil of Cade and of cer- 
tain preparations of lead. 1 formerly used the oil of Cade in the 
fonu of an alcoholic solution (one or two drnchme of the oil to 
seven or six drachms of alcohol), and obtained fair reeulta from 
its use. Not infrequently, however. 1 found that the inflam- 
matiun was a^;ravated liy these strong preparations. Of late I 
have substituted vaseline and vaneline oil for the alcohol, and am 
well satisfled with the results which 1 now obtain with this com- 
bination. Very weak preparations (two drops of oil of Cade to one 
drachm of vaseline or vasehne oil) seem to accomplish the desired 
effects. The patient is advised to api)ly the remedy tw ice a day, 
at night just before retiriiiK. and again the next morning. At 
night it may be applied very freely, as some kind of cap can be 
■worn (or the purpose of protecting the pillow. In the morning. 
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If the patient 1b obliged to leave the house, the preparation should 
be applied eo lightly that the ordinary observer will not be able 
to discover its presence. 

0[ the lead preparations, I have used only one, tiz., Hebra'a 
diachylon ointment. The formula for this ointment, as prepared 
io Vienna, Is (according to Gruber) ' the following : 

9 Olei olivarum optlml S xv, 

Lithargiri S iij. etsvj. 

Coq. 1. a. in unguentum molle, deln 
adde Z ij.olel lavand. 

M. Ft. ungaentom. 

Unfortunately, it Is not always easy to procure this ointment 
even in a large city like New Tork, and for this reason I have not 
prescribed it as freely as I have the oil of Cade preparation. In 
one or two instances I have known it to prove suoceestul when 
all the other well-known remedies had failed. 

The benioated oxide of line ointment is a favorite remedy with 
many physicians. I have nsed It a great deal in children, and 
have been In the main weU satisfied with the rei^ults. Vaseline 
alone or vaseline oil. In mild casee, seems to accoiuplinh nearly as 
good results as are obtained by the employment of the other rem- 
edies mentioned. 

Finally, in a certain proportion of the thoroughly chronic cases' 
in which alt the ordinary preparations seem to have been power- 
lees to effect even an amelioration of the unsightly condition of the 
ear, decided £00d may be accomplished by painting the diseased 
parts thoroughly (after all oily substances have been removed), 
from time to time, with acetum cantharidis. 

It is a common mistake to stop using the local applications as 
Boon as the ear apjieare to have regained its natural condition. 
It will be found safer to continue the treatment faithfully for at 
least a week or ten days after a cure has apparently been eOected. 

Simple Diffuse Inflammation of the entire auricle is observed In 
its purest type in cases In which hot poalticee have been used to 
eicesB. After the auricle has been exposed for a certain length 
of time to the combined effects of the heat and the moisture, it 
becomes highly congested and slightly tender to the touch. The 
appeoisnceuf the organ is precisely the same as if it were affected 
with acute erysipelas. If the exposure is kept up for a still greater 
length of time, the aiirirle becomes quite painful and very nmch 
swollen. Al>8ceiweH, I am told, may even form at different points. 
As already stated in the preceding section, such a general inflam- 
mation of the auricle uiay develop in the course of an eczema, 

> QalMr Kcssm md luaeran OfanbeUe. MoaMsch I. (HwcahBllk. Mo*., IBn. 
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and I haveocciutionallysran it inconnectioD with adrcuinncribed 
inflamniatiun ci( t)ie outer portion of the external auditory canal. 
In these oases, however, it wag not quit* clear whether the difluBe 
in flam mat ion of the auricle wae to be interpreted as an actual ex- 
tension of the more localized process in the lueatae, or as the i«- 
suit of the ap])lication of hot poultlceB. Cooling applications and 
the removal of the exciting cause sufftee to relieve the inflamma- 

HiFtnatoma Aurin ; PericliondritU. (Oihamatoma ; Chondro- 
malacia ; t'Ao«'/romoiaco*/a.)— These conditions are so closely 
allied to each other that it is better, I believe, to consider them 
together in one section. The term hematoma auris, or othstna- 
toma, Is usually applied to a peculiar swelling of the auricle, 
which is most frequently observed in the insane, and which is 
chiefly due to the escai>e of a varying quantity of blood either 
between the cartilage and the perichondrium, or into the sub- 
stance of the cartilage. The temi perichondritis is restricted to 
those cases in which thesymptoms of redness, pain {usually slight), 
anil slowly increasing swelling, point very decidedly to processes 
thattu« chiefly inflammatory in their nature. With ottuema- 
toina of the insane I have had no practical experience whatever, 
and must base my remarks wholly uiK>n information gained 
through reading ; with perichondritis I have also had very little 
experience, as the disease is conii>arativeiy rare. I am persuaded, 
however, that no sharp dividing line can be <lrawn between the 
two classes of coses, whether considered from an etiological, a 
I>athologicHl. or a therapeutical standpoint. 

Ex|H»iure to severe cold or extreme heat proiluces an inflainnia- 
tion to which the term perichondritis may fairly be applied. 
Violence may also produce the same pathological manifestations. 
Finally, in a few cases, no exciting cause can be discovered ; the 
disease is then said to l>e idiojiathic. In these coses the patients 
are generally found to be in a poor stiile of nutrition, and, in the 
ab^-nce of any other adequate cause, we are almost compelled to 
aNsumc that Slime local nutritive disturlMLnceH— probably of the 
same nature as those which are now generally admitted to be the 
chief fnctom in tiie production of the typical othiematoma— have 
given rise to the |)erichondritiR. 

The |)athiilogy of otha-tiiatoma pni|)er has for many years past 
been a fruitful siibject for diNcussion. S<mie advocate the doc- 
trine that this lesion is iHi-utiar to the Insane, and depends upon 
a iiatbologlcal condition of the brain. This is the view taken by 
the late I>r. Ilun," of .Mbany, who has written a very interesting 
t>a;>er(in the snbje<-t of hieniatoina auris. Others maintain that 
theleslnn Is always proituced by violence, and that it occurs more 
■ Amertcui Jounul ot liuwilt]i. Julr, IHTC 
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frequently among tbc insane, eiinply because they are peculiarly 
liable to violence. Finally, a tliinl party iiiniiitains that the 
othsniatuuia in not one of the imtholt^eal lesions of insanity, 
l>at that the surroundingH of the insane, ami the debilitated con- 
dition which HO ^nemlly accotiiiianies insanity, are the real 
reajMUB for its so frequent ix«urrence among that class of individ- 
uals. This is the view taken by Virchow in his treatiseon tumors, 
and the exhaustive researches of I.udwig Meyer,' Tareidt,' Gud- 
den,' Pollak, and Haupt,' confirm it in the strongest p08s{I>l<9 
manner. The essential facts developed by these investigations 
are the following : 

Firel, degenerative changes are quite uniformly found in the 
cartilaginous framework of the anricle in cases of othsmatoma 
of the Insane. Thene changes are of such a nature that Pareidt 
very properly termed tlie disease a chondromalacia,' or soften- 
ing of the cartilage. The progress of theaffection is described by 
Ludwig Meyer essentially as follows : Hematoma anris begins as 
a degeneration and softening of the cartilage at one or more spots. 
A gelatinous material takes the place of the hard cartilage. As 
the degenerative process goes on, newly formed blood-yessels 
shootout from the perichondrium, or from the vessels that pierce 
the cartilage at different points, into these softened spots. The 
newly formed capillary vessels are quite large, and their walls 
are very thin and richly supplied with nuclei. Thus we have 
two different processes going on side by side at the same time — 
a softening of the cartilage, and a graimlation process on the 
part of the i>erichondrium. 

In the second place, a careful macroscopical and microscopical 
examination of a large number of ears, taken from patients who 
had died from all sorts of diseases in the hospitals, but who had 
never manifested any symptoms of Insanity, reveals the fact that 
precisely the same chaitgee as those just described take place in 
the auricles of the mentally sane. According to the statement of 
Pollak, whose researches are among the most recent, small 
nodules, varying in size from a mustard-seed to a lentil, are 
occasionally found in the cartilaginous portion of the external 
meatus, and especially in the antheUx. In these, when cut open, 
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it is easy to detect, even with the naked eye, & departure from 
the nonii&l condition of the reticular cartila^ ; in Bouie cases, in 
fact, it will be fuund that a. diHtinct cAvity has alrcatly toniied. 
Microscopic examination also reveaU BjiotB where the cartilage 
has broken down into a inastt of granules, and others where evi- 
dencee of new growth of tissue are distinctly recognisable. 

In the third place, the number of instances of the occurrence of 
fully developed othieiiiatonia in [arsons who are perteetly free 
from any mental disorder whatever, is constantly increasing. 

These fa«ts justify thebelief that insane persons are more liable 
to the disease under consideration, simply because malnutrition 
reaches a higher grade among them (taken as a class) than among 
the mentally sound. The new growth of unusually large and 
thin- walled capillary blood-veKsels also furnishes an eiplanation 
s of the most striking phe- 
I of othtematoma, viz., the 
escape of a comparatively large 
amount of blood, eitlier between 
the perichondrium and the carti- 
lage, or into the substance of the 
cartilage. It can readily be under- 
stood how a very trifling exciting 
cause, such as a slight blow, the 
pressure of a biird pillow, or even 
the reflex congestion following some 
mental emotion, may lead to the 
rupture of one or more of these 
delicate vessels and produce the 
characteristic accumulation of 

External Appearances.— In a case 
of well- advanced perichondritig 
I the external appearance of th« 
iiricle are very striking. Where the skin is not stretched by an 
abundant exudation of fluid between it and the cartilaginous 
framework, the surface will l>e uneven— broken up into furrows 
and doughy liH>kiiig hummocks, as shown in Fig. 32. Sumetiniee 
this nnevensnrfacei)ersists even after the skin has been distended 
by fluid exudation (See Fig. 21.) The color varies. Oenerally 
the skin is livid rwl or at times even a dark purple, 

(Umme iiflfie Ditienne I'w Ihe Mnitnlly Stnte. — It rarely happens 
that the physician has an opiM>rtuiiity of seeing a case of idlo- 
jutthic iMTichoudritis in Its incipient stage. The jMitient gener- 
ally waits until the disromfort or piiin In Kufftciently great to 
make him fec-l the ne<-il of miMiical aid, and usually by that time 
ihc disease has reached its highest stagoof development. The 
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following eagfi is a good ezample of an iUfopathic perichondrltu 
of a comparatively mild type. 

Female, thirty years of nge, saleswoman in a retail shop, and 
in decldMlly poor geoeral condition. She presented herself at the 
N. Y. Eye and Ear Infirmary, on the let of November, 18i8, and 
gave the following history : About ten dayaa^ro she first noticed 
"me irritation at the upper pa-* -' " - ---''■ '-■- --'■ • — 

»a the helix. She had not ret 

T could she think of any other 



the other. After this, the : 
ricle swelled up rapidly and 
became very painful. At the 
thuB of her visit to the In- 
firmary, the tuiuor wan fully 
as large as a butternut. It 

[■resented a smooth, red, and 
uflamed appearance, and 
occupied the anterior aspect 
of the upper two-thirds of 
the auricle. There was also 
some (edema of the skin 
above and behind the ear. 
The seton waa still in place, 
and on removing it a thin 
fluid spurted out from oneof 
the openings. By aid of the 
probe it wa» ascertained that 
a large cnvitv existed, the 
posterior wall of which 
seemed to be formed by the 
denuded anterior surface of 
the cartilage The two open- 
ings were converted into one 
by an incision, the cavity 
was carefully cleansed, and a 
t«nt was introduced to pre- 
vent the edges of the wound 
from uniting. When the contents of the CAvity were evacuated, 
it was observed that the lan^r part consisted of thick, almost 
gelatinous pus, while the smaller part was apparently a thhi 
serum. The patient was ordered to take twenty drops of 
the muriated tincture of iron three times a day, and to lay cloths 
wet with the lead and opium wash u|>on the inflamed auricle. 

On the second day of November she visited my olBec, and 
reported that the pain had very markedly abated. 1 removed 
the tent and, in so doing, afforded escape to a moderate amount 
of thick pus and some thin, serous fluid. The parts surrounding 
thecavity were found to be stitl very much swollen. From the 
miifonu smoothnexs of the iHistprior wnll of the cavity It was 
inferrecl that no dostruction of cartilage hrnl taken ploi-e, and that 
the disease was, strictly speaking, u jH-richundritis, with effusion 
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he paiK „ . . , „ , 

Georgire B. Hickok. The cavity was daily cleansed, and theri 
mopped out with tincture of iodine ; afterward, uioderate press- 
ure wtu( applied, for the purpoHe of keeping the walls uf the 
cavity in close appottition.' In less tlian tliree weeke the cavity 
had coiiiplet«ly healed, and the auricle had ho nearly returned to 
its natural condition that tlierecould do longer tieanv reasonable 
doubt about the Bpeedy disappearance o( all traces o{ the disease. 

Chinian! ' reports an equally typical case of idiopathic perichon- 
dritis, which occurred in a young man, twenty-three years of age. 
The swelling was incised, and complete recovery took place in a 
little more than four weeks, without any detonnity, Wendt • 
reports asimUar instance of the developnient of a "spontaneous 
hematoma" in a strongand perfectly healthy young man. twenty 
years of age. Brunner * also reports a similar occurrence in a per- 
fectly healthy IndiTidanl, twenty 'two years of age. In this case, 
however, it is quite probable that the cartilage was primarily dis- 
eased, as a certain degree of deformity reniained after the parts 
had healed. Furthermore, the patient had already a few yean 
previously experienoeda similar inflammation of the other auricle, 
and an examination revealed the fact that some deformity still 
remained at the seat of this former attack. 

In a second case which came under my observation, almost pre- 
cisely the same conditions were presented as in the case which I 
first described. The same plan of treatment was followed, and 
very nearly all traces of the disease disappeared. The two cases, 
however, differed from each other in the following particulars ; 
a frost-bite was clearly the exciting cause in the latter instance ; 
and, furthermore, the eontentsof the sac were sufllcientlybloody 
to connnunicate a bluish tint to the outside of the tumor. As no 
notes were kept of this cose, I cannot say piositively whether the 
fluid contents of the sac were simply stained with the coloring 
matter of the blood, or whether solid clots were also found to be 
present. 

Dr. Charles J, Kipp, of Newark, N. J., has reported' a some- 
what similar ease of iMrirhondriiis— or spurious ottuematoma, aa 
he terms it~of both auricles, the result of a burn. 

" The auricles were pushed out from the head, and the 
uplter two-thirds of botliwere jiear-shaped. The swelling was 
greatest at the top. and measured about an inch and a quarter 
fr<nn before iMickwanl. The auricles were hot and very 
sensitive to the touch. The surfaces of the swellings were 
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convex and smooth, and the Bkfn of normal color, but it 
looked OS if it had been blistered. Fluctuation conid be dis- 
tinctly felt in both. An incision through the entire ien^h of 
each Bwelting gave escape to a considerable quantity of a 
yellowjah. glairy fluid. The Hwellinga did not collapse after 
the evacuation of their contents. In each was found a. cav- 
ity of about the size of a hickory-nut. lined by a smooth, sliiniiiff 
membrane. The anterior wall of eachwaBaboiit a line thick, and 
was apparently composed of thickened perichondrium ; the pos- 
terior wall was fonned by the cartilage. Under the daily appli- 
cation of tincture of iodine to the interior and eiterior of the 
BwellinKS, the auricles gradually diminished in thickness, and at 
the end of two months they had regained their nunual size and 
shape. The only defonuity remaining when I last saw him was 
a wrinkled condition of the fossa helids." 

Finally, in a third case which came under my observation, the 
conditions found were essentially different from those observed 
in the two preceding cases. 

The patient, a man thirty years of age, and in robust 
health, consulted me on the 11th of December, 1878. He 
stated that four vears previously Imth of his ears had been 
frost-bitten, and that from that time to the present he had had 
four sores on the left ear and two on the rignt, as the results of 
the acute inflammation which immediately followed the freezing 
of the parts. All efforts to make these ulcers Ileal pennanently 
had faile<l, although during the summer season some of them 
would present all the appearances or having spontaneously 
healed. Aa soon as cold weather returned, however, these spots 
again became scabt>ed over. U5X>n eiamination, I found four 
spot«an the left auricle and two on the right, occupied by scabs 
of moderate thickness. They were nearly circular in shape, and 
measured from flve to eight millimetres in diameter. Five out of 
the six scabs were located on the outer aspect of the helix, above 
the level of the orifice of the external auditory canal ; the sixth 
was located on the anthehx. on the same level with the external 
orifice. The edcesof the scabs seeiue<l to rest upon healthy skin. 
After they had l>een renmved. It was ascertained that they each 
covered an ulcer with sharply defined and undermined edges. 
The bottom of each ulcer was smooth, hard, and of a pale color. 
The unilenuine^l edges had a markedly bluish hue, which faded 
gradually into that of the pertei'tlv sound skin. 

Nitrate of silver, tincture of iotfine. and pure nitric acid were 
tried in succession, at brief intervals, but none of these reagents 
seemed to induce the slighte«t evidence of a healthy reparative 
process. 1 then tried the following plan : with a pair of curved 
and slender-potntHl scissors I cut away the btuisii undermined 
edges ; then, assoon as the bleeding had ceased. I applied com- 
pounit tincture of iodine freely to the base of the ulcer, and to 
the surrounding raw surface. A very thin layer of cotton-wool 
was next laid upon the exposed surface, and th'en liquid collodion 
was applied for the purpose of supplying an artificial scab. At 
the end of three or four days the collodion and cotton were 
removed and the ulcer was found to be healing slowly both from 
the edges and from the bottoni. The compound tmcture was 
applied a second time and the wound was seated up again with 
OottoQ and collodion. Nine such applications la all were made 
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daring the latter part of December, and on the eeeond day of 
January 1 found the newly toniied itkin fina and dry over the 
Hput which before had been the aeatof the ulrer. The depreflskxi 
of the Hurface at this point waa too aliKbt to attract attention. 

The remaining ulcers were treated in much the same maimer 
as the flrst one, and with equally good resulta. 

Id the ca«e« described above it is reasonably safe to aasame 
that the cartilage itnelf wat< either not at all involved, or at most, 
only very BU(>er6cia1ly. The term perichondritiu iieems therefore 
more appropriate for this cia.'* of ca«ee than either of the other 
expreiwioiu — ottuematoma and hematoma auris. It would be 
better if we could abandon the use of these two tenna altogether 
and e:iij>1iiy some tenu which indicated the essential nature of . 
the <liHeiiHe, and not ilierely one of its comparatively unimportant 
itinnifestatiuns— the escape of blood into the tissues. Pareidfs 
chondrumahi'ia (or the correct expression, chondromalacoai*) Is 
certainly the 1>ext term that has thus far been proposed. 1 hesi- 
tate, tliout;!). Ui urge the abandonment of teniis to which we 
have all been habituated for so long a time. 

I have alrcmly luiid that this chondroinalacosis is occasionally 
obser^'cd aiiioiii; the mentally sane. Through the courtesy of 
Dr. Oren 1>. Pomoroy, of this city, I once had the opportunity of 
seeinif a very niark(Hl instance of this disease.' 

The patient, a (-iK)i>er, forty-two years of age, and of 
tterfeetly sound mind, gave tiie following history : In the 
early (wirt of May, 1S74, he experienced a violent pain in 
the right ear, which continued for eleven days, with very 
little aliatviiieiit. A discharge of thick creamy pus then 
made its apiteamiice in the estcnial auditory canal. Five 
days arter the ilim-harKe l>eKaiii he presented himself at th« 
HnK>klyn Eye and l-^r Hoftpital. Owing to the swollen condition 
of the canal it was not found ]>ussible at that time to deteruiine 
satinfitctorilv whether the disease had commenced In that region 
or in the middle ear. In the course of a few days the swelling 
extendMl <mtward from the C4tiial. and involved the auricle, caus- 
ing it ti) lH>c()me very much thickened. An Incision made En the 
swelling gave exit only to a thin, serous fluid. An opening In 
front of the m(>atu8 and juKt Wlow the tragus afterward fonnetl. 
from which the discharge wak more purulent in character. Un 
the ist of S(<pteml»er. when Dr. Pouierov first saw the patient, a 
large alHWM-sH occupieil the region of tiie foHsa conchie, and ex- 
tendiKl upward, downward, and bnckward, involving at lenst 
half the nn-n of the auricle. In front of the meatus, near the tra- 
gus, wiiH a circumHcritH-il swelling, with a flstulous opening in its 
a|K'x. The liirge tumor was somewhat nodulateil, but fluctuation 
wax (iiuilly nil igni Kill thnmghout. iHith in front and behind. An 
Incision WHS mailc (Misteriorly, where the wall of the abscess was 
very tliln. and niMiiiI five drachms of pus were evacuated. On 
fxpliiration with the finger. It wait found that the cavity of the 
alHM'fsH was bounder), 1>oth in fninl and l)ehind, by integument 

Otolotleia 
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and connective tissue only, the cartila^ire harinff entirely disap- 
peared from the r^on involved. At Biibsequent times siuall ab- 
scesses made their appearance In other localities, viz.: in the re- 
gion of the lobule, three ; in the tre^fl, one ; in the upper portion 
of tlie helii, two. The lar^r cavity close^l in three weeks with- 
out special treatment, beyond a thorough dallv cleansinic with 
t«pid water. The dischar^ from the absr^ss m the helii was 
somewhat elaiir in character. Early in Noveniber the Inst ab- 
scess healed, and the auricle then jjresented the deformed api>ear- 
ance shown in the cut accompanying the published report of 
the case. 

This case, when studied In the light of Meyer's and Pollak's in- 
vestigations, adds strength, it seems to me, to the theory that 
othtematomata owe their origin primarily to a softening of the 
cartilage in sjrate. An intercurrent acute intlamiuation of the 
skin, or of the |>erichondrium at some one si>ot, may be required 
to fan these smouldering flres into a rapidly destructive conflag- 
ration, such as that ob8G^^-ed in the present instance ; but, with- 
out the predisposition SQpplied by the existence of several centres 
of softening in different [>arts of thecnrtilage, it is difficult to un- 
derstand how an inflammation, beginning in the middle ear or 
eitemal auditory canal, and extending to the auricle, should re- 
sult in such serioas damage to the cartilaeinnus framework. 

Wendt,' under the heading, "A Cose of Subacute Inflammation 
of the Cellular Tissue of the Auricle," describes a case which cor- 
responds In all essential particulars with the one just narrated. 
With this exception, I can And no other case on record in which 
the extent of the destruction of the cartilage and the degree of 
the deformity resulting therefrom were so great as in Dr. Pojue- 
roy's citse. 

The ease reported by I)r. Roosa, under the title of " Deformity 
of the Auricle, resulting from Inflannnation of the External Au- 
ditory Canal," seems to me to belong i»roi>erly to this eat^tory.' 
The subject is one of such Uiiportaiice that I make no apology 
for giving somewhat in detail the history of this case. 

The patient, a female, fortv years of age. consulted Dr. J. Ome 
Green, of Boston, on the i;ttti of Noveml>er, 18T1. She was then 
■afTering from a diffuse inflaunuationuf the meatus, of one week's 
standing. " The swelling was greatest about the middle of the 
meatus, closInK the pnssaKe there. There was not much swelling 
externally. During that week she had a furuncle on one eyelitl, 
and when seen was suffering from Inflammation of one ala of the 
nose." As the application of rtnultices failed to re<luce theswell- 
ing. Dr. Orcen made an incinion nearly the whole length of the 
meatus. This evacuated a little pus and relieveil the pain. Three 
or four days later the enr l)e(fan to swell s^in, and all the old 
symptoms returned. Another thorough incision was made, evac- 
uating a little pus and causing slight relief. ( )n the 23d of De- 
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oember — that is, several daj's after the last incision had been 
made — she came under Dr. Koosa s care. The auricle, which had 
in the meantime been poulticed a ^eat deal, presented a some- 
what reddened appearance. The whole meatus was occluded by 
a fungous growtn springing from the middle of the anterior wall 
of the auditory canal. Dr. Roosa removed this by a snare, ap- 
plied nitric acia to the base, and ordered the warm douche to be 
continued. The patient's general condition was not good. Tonics 
were continued. As the fungous growth still persisted in sprout- 
ing after its removal, Dr. R. found it necessary to remove portions 
of it from time to time. Toward the end of January the whole 
auricle became very red, swollen, and tender. Fluctuation could 
be felt in different parts, and especially in the concha. Incisions 
were made at different times into these fluctuating swellings. A 
bloody serum was evacuated, but no pus. **On February 12th 
the canal had thoroughly healed, but the auricle was still swelled, 
red, painful, and tender, and the natural features of the part, ex- 
cept the helix, were removed by this swelling, so that the ear was 
considerably deformed. The meatus was but a minute opening, 
but when the walls were drawn apart the hearing was found to 
be ucimpaired. The membrana tympani was never affected 
during the whole course of the trouble." The patient returned 
to Boston at this time, and was under the care of Dr. Henry L. 
Shaw. The swelling of the auricle increasecl, and at different 
times incisions wore made, and pus was evacuateii. All active 
inflammatory symptoms did not cease until during the following 
April or May. 

Dr. Lucien Howe, of Buffalo, some years ago reported a 
case, which may possibly belong in this same category.' 
The degree of deformity observed in this case, and cause<l, 
as Dr. Howe believes, by a chronic purulent inflammation 
of the middle ear, is so slight that, when examined by itself, 
the auricle presents simply a stmiewhat peculiar api>ear- 
ance. When, however, it is comjwired with the auricle of 
the opposite side, where the middle ear shows no evidences 
of ever having been the seat of a chronic purulent inflam- 
mation, the deformity is seen to be quite marked. In the first 
place, the auricle, as a whole, is considerably smaller than its 
fellow ; and, in the next phu!e, the fossa conchsB is noticeably "con- 
tra<»ted and also more or less distorted in it« outlines. It is a very 
common experience, in crises of chronic purulent inflaumiation 
of the middle ear, to find the external auditory canal greatly di- 
minished in size from protracted inflammation of its walls, but I 
cannot recall a single case in which the auricle had l)ecome, 
through similar causes, so deformed as to attract my notice. It is 
quite ix>ssible that in cases where pus is discharged for weeks and 
months continuously over the walls of the cartilaginous meatus, 
over the posterior aspect of the tragus, into the fossa conchie, 
and through the incisura intertragiea, a chronic subacute peri- 
chondritis may be kindled and kept up until a considerable 

* Buffalo Medical and Surgical Journal, Dec, 1H70. 
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ainoast of cicatricial tiBsne is produced. As the tendeDCjr of this 
newly formed tiesue is to contract powerfully, it is easy to ander- 
etand how, in coarse of time, the auricle may become noticeably 
diminished in size and otherwise twisted out of shape. But how 
are we to distin^lsh these cases with certainty from those in 
which the deformity owes Its ori^n to an attack of chondroma- 
lacoeisT This latter disease may perfectly well ran its course 
contemporaneously with a chronic otitis media pamleata; in 
fact it is not unlikely that the irritation produced in the canal 
and Tictnity by the stream of more or less acrid pus which flows 
over it, may even fan into activity an otherwise latent chondro- 
malacosis. A careful inqairy into the past history of eases like 
that which Dr. Howe has reported may ia time solve some of 
these questions which now must await a solution until our store 
of facts shall have become larger. ' 

IHaffnoHs. — Perichondritis of the auricle presents, in its acuta 
sta^^ such salient features that no physician would be likely to 
mistake it for any other form of disease. The conditions pre- 
sented are practically those of an abscess, generalty of lar^ size ; 
but the abscess has peculiar anatomical relations, and ite contents 
are usually different from those of an onlinary abscess. Thus, 
we find, after an incision has been made, that the cartilage forma 
one wall of the abscess, and the perichondrium the other. We 
also find that the contents of this abscess are composed, not of 
thick, healthy pus, such as is usually found in acutely formed 
abscesses, but of a glairy yellowish fluid, or of a bloody semm, 
or partly of thick pus, and partly of thin, yellowish serum. 
From the external appearance alone it is impossible to decide 
whether the abscess owes its origin to a burn, to a frost-bite, to 
a blow upon the ear, or to nutritive changes in the cartilage or 
perichondrium. 

If, in addition to the perichondritis, softening processes are 
going on in the subjacent cartila^, the combined destructive and 
proliferative changes may give to the auricle such a knoblted 
and distorted appearance as to suggest the presence of cancer. 
In Dr. Pomeroy'scaselfrankly confess that I leaner! more toward 
the diagnosis of epithelioma of the auricle than toward that of a 
chronic Inflammation of the perichondrium. 1 had under my care 
a short time previously, a well-marked case of epithelioma of the 
auricle, and the outward resemblance between that case and the 
one I have jnst referred to was so strong that 1 could not help 
being struck with it. Besides, I had never before seen a case of 
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chondroiDalacoeiB, and w&a not aware that It could prodnce such 
extensive de«tructioii of the cartilage In one part of the ear. and 
Bnch marked hypertrophy of the perichondrium In aoother. On 
clooer examination, however, an appreciable difference between 
the two conditions can be niadeout even with the naked eye. In 
cancer, for Inetanoe, the skin will be found to have loflt its supple- 
ness, and to be rough and uneven on its surface ; while in chondro- 
nialacoeis the skin is either smooth or ia capable of being made 
smooth by stretching, and it can readily be shown that the nn- 
evennesB of surface is due to the unevenness of the subjacent 
parts rather than to any changes in the skin itself. As a matter 
of course, a microsoopio examination of the suspected tissues 
would set at rest all doublsabout the correctness or incorrectDess 
of the diagnosis. 

Prognosis.— The prognosis In this class of cases has reference 
simply to the degree of deformity which is likely to result front 
the disease. In simple perichondritis the prognosis is good. If 
the abscess is opened early and freely, very little, if any, deform- 
ity will be left after the parts have healed. In cliondromalacosis 
the degree of permanent defonnity will depend chiefly upon the 
extent of cartilage destroyed, and only to a slight degree upon 
the luflaiumatory thickening of the ]ieriehondrinm. 

TreatmejU. — (^ases of perichondritis or of chondromalocoels of 
the auricle rarely come into the physician's hands until a dis- 
tinct cavity, with fluid contents, has formed. The most ui^nt 
indication in this stageof the disease is to relieve the tension and 
prevent further separation of the perichondrium from the carti- 
lage. This can best be accomplished by making an incision into 
the swelling; not a small one, which will allow only the fluid 
portions of the contents to escape, but a lilferal one, that will 
afford ample room tor the thorough daily cleauKing of the cavity. 
If tile cartilage seems to be in a healthy comlitlon, we may begin 
at once, on the day fiillowing the Incision, to bring moilerate 
pressure to bear u|>on thesepnmfed cartilage and perichomlriutu, 
in the ho(ie of thnstiastening their union by adhesion. For this 
purpose Dr. Hickok's contrivance, deseribedon p. 44, will be found 
very useful ; or two pmls may be ndjiiste<1, one in front of and 
the other I>ehlnd the auricle, and a bandage may then be passed 
over the top of the heati and under the chin, in such a manner 
as to keep the pads In i>osition and exert moderate priiwure upon 
the walls of the cavity. In addition to the daily cleansing of the 
iravity with tepid water, and the readjustment of the pads and 
Imndoge. it is donlitful whether we can do anything that will 
materially hasten the pnx-ess of healing. My own itreferences 
would letul me to n)0]> out the cavity with tinotnre of io<line after 
each cleansing, but I cannot say {Nisitively that this procedure 
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materialljr hastens recovery. Instead of the simple tincture, the 
coiuiK>un<I tincture of iodine may perhaps be used with equa) 
advantage. Id caaesof chondroiualacoeis it would probably be 
better to oiuit making pressure until we are confldeiit that tlie 
processes of softening havecouie to an end. If new collections of 
fiuid form in other parts of theauricle, th<«e must each be treated 
separately, In exactly the sauie manner ns the original collection. 

Proljably In auiajority of these cases, It will be foun<l desimble 
to prescribe quinine, iron, cod-liver oil, and a more liberal diet. 
It Is annecessar}', however, for lue to enter any wore fully into 
this aspect of the subject. 

New-Growths. — PibraidtutaoraoT the auricle are observed qaite 
frequently among negresses, and occasionally among white 
women, an a result of the operation of piercing the lobule, or of 
the irritation caused by weaxing-an eor-rin};. Through the kind- 
ness of my colleagues 1 have had the opi>ortuiuty of eiuminitif; 
two or three cases of this form of new-growth, but I liave never 
had a case tinder my immediate cart'. The tendency to recur, 
after apparently complete extirpation with the knife, is perhaps 
the most interesting feature connected with these growths. In 
one of the cases referred to alwve, the extiriwtcd tumor— the sec- 
ond or third return of the growth — was placed in my hands for 
microscopic examination. To my surprine, the most careful 
search failed to discover cellular elements in any jiart of the maw, 
which was as large lis a hickory-nut and slightly lobulated in 
structure. The growth seemed to be made up entirely of fibrous 
tissue, which appeared under the microscope in the fonu of wavy 

Next to the fibroma, epithelioma is probably the ooinnionest 

fonu of new-growth observed in theauricle. The following is the 

- only case of this nature that bos come under my observation. 



auricle which, at first sight, seemetl to t>e afleeted with eczema. 
The larger part of the up|ier half of the auricle presented, on its 
antet'Ior aspect, an almost continuous mass of scal>s. On the poN- 
terior surface there was also one moderaiely lai^e scab. Between 
these crusts, and surrounding them, the skin presented a bright 
red and infiltrated appearance, with quite sharply defliieil Ihnits 
At the points where it merged into the surrounding healthy skin. 
After the scabs had been removed, it wiui found tliat they covereil 
anite deep ulcers. At one s|K>t. curresiMfiiding to the location of 
toe crust on the i>osterior asiiect of the auricle, the cartilage was 
completely destroyetl, and n mop of cotton-wool, at least four 
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ID ill i metres in diameter, could readily be passed through the 
opening from one side to the other. The oriHce of the external 
auditory canal waa not involved, Thepatieiit gave the following 
history of the development of the dixeose : Durinc the previous 
winter his rit^ht auricle had been fri«t-l>itten, and the alTected 
portion had Bubsequeiitly remained quite Bore. Different plans 
of treatment had been tried, but the area of soreiiees had steadily 
increaBed despite all treatment. Ab the neighboring glanilB were 
not enlarged, 1 thought the progress uf the disease might be ar- 
rested, or at least be retarded, by eicising the diseased portions 
of the auricle. The jMitient's consent having readily been ob- 
tained, he was etherizeil, and. while he was under the influence 
of theantesthetio, a V-Bhui>ed piece, including the diHeased tissues, 
waa excised by means uf a strung juiir of scissors. The remaining 
upper and lower portions of the auricle were then fitted to each 
other as neatly as {xissible, and held in coaptation by means of 
several very fine interrupted sutures. The wound healed 
promptly, but very soon afterward fresh evidencesof the disease 
uiaiiifestcd themselves along the tine of the cicatrix, showinK 

Juite clearly that all the diseased tisHuex had not l>een excised. 
n I8TT 1 hennl that the man was still alive, but could learn no 
jiarticulura with regar<l to the condition of the alTected auricle. 

The case reported by Dr. J. Orne <ireene, of Boston." resembles 
in all essential |>articulars, the one whicih 1 have just described. 
In his case, however, the disease had made 
further progress, and complete amputation 
of the auricle and cartilaginous portion of 
the meatus was found necessary. Roosa,* 
and Burnett* each rei>ort a case, and the 
latter gives full reference to the literature 
of the Hubject. 

In IMTl, at the meeting of the .\merican 
Otological Society, I reiHirtcd a case of 
coniu humanuia* of the auricle (Fig. 83). 
Thedetailsof this case are as follows : 

The patient, a man .'i.'J years of age, and in 
good general condition, stated that nearly 
two years previonsly he first notices] a small sharp point on the 
top of the ear. He pickHl it constantly with his nails, until It 
l)erjLine sore. At tlie same time he iiotice<l that what hb 8U|>- 
{Hised to be a simple scab covering the s]K)t. grew to be quite 
thick, hard, and prominent. Whenever it reached such a siie as 
to l>e an object of disfigurement, he was in the habit of jtaring it 
down with a razor. Ihirlng the iiast two months it had grown, 
lie thought, nilhcr more rapidly than l>efore, and lie was there- 
fore anxious to have it n'movetl. 

At the time when he viKited me the tfrowth presented the fol- 
lowing apiiearances : a blunte<l, horn-like proiu)>emnee. three- 
fourths of an inch long and nearly as brooil at its l>aso. springs 
from the upiM'r and iK>sterior [lortion of the left helix. Of a 
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whitish color at ittt base, it gnulually ^tuwb quite smoky at its 
niinuiit, whi<rh In more or lens jngi;^ in appearunt^e. It is dis- 
tinctly utrlated, lh« marking rutmlug in a sliKhtly diverg<-Dt di- 
rection from the suiuiuit to tl)e base. At ttie eitreiiiity, and in 
the middle portion it i» hard like horn, but near the base it can 
easily be coiupreBsed, though yet comparatively hard. The line 
of demarcation between the growth and the normal skin is very 
abrupt. There is no tendernens on pressure. 

The patient having been bruu^^ht under the influence of ether, 
I made two coiivei^ing incitiionH on either side of the base of the 
tumor. The tissues included Wtween these incisions comprised 
every trace of the new f^vivth, and the wedge-Hhancd wound 
whicQ reuiained was obliterated by approiimatinK tiie opiwsite 
edg^ of skin and keeping them in close apposition by nieaOH of 
fine interrupted sutures. Union took place oy (granulation, and 
at the end of the l))inl week »^arcely a trace of the oj>eration 
could be detected. Six months later the patient was seen again. 
There were no simiH of a return of the frvwth. A small, sharp 
point, however— Niniilar, he says, to the one first noticed on the 
ter — could be distinctly felt and seen on the outer surface of the 
left eyelid.' 

ifisceUaneoun Affectlotu.—l have never seen a case of htrpes 
zoster <jf the auricle, and must refer the reader, for information 
upon this topic, to a monograph by Gruber,' to a paper by J. 
Ome Green, on "Neuralgia in and about the E^r,"' and to Hur- 
nett's " Treatise on the Ear." I have also never seen a ease of 
tuptu of the auricle. Strawbridije,* of riiiladclphia, reiiorts one 
case of the disease, and Neumann,' makes the statement that 
the auricle is the favorite seat of lupus. 

Byphititic gummata and xyphilitic ulcerations are occasionally 
seen on the auricle. The following two cases are the only ones 
- that have come under my personal observation : — 

First case. Male, lefat. 28. May 27, 187J. Syphilis (primary) 
fonr years ago. Sore throat and erupt'on on face last December. 
Three weeks ago he began to have some pain in the left ear, with- 
out tinnitus or noticeable deafness. During the past week the 
|)ain has been more pronounced, and there has Ijeen a slight dis- 
charge from the outer canal. Tragus and outer portion of meatus 
red, swollen, and tender, especially superiorly. Peep ulceration 
of the auricle at the commencenient of the helix just above the 
orifice of the external auditory canal. It measures fully half an 
Inch in diameter, and extends down to the cartilage. 

The ulcer was cauteriicd with the stick of nitrate of silver, and 
three leeches were applied In front of the tragus. (Patient did 
not return.) 

Becond cane. Male, fctat. 82, In a rather poor physical condi- 
tion, June 18, 18T5. He is now suRerlng from syptiihtie disease 
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of the nasal bones or cartiiagee, the contour of the nose being al- 
ready disflgiirt-d. A large part of the fostta conchte of the auricle 
is occupjetl by n dry scab, from beneath one ed§:e of which a little 
}>UH escapes. The removal of this scab brought to view a round- 
ish ulcer about the size of a three-cent piece. The ulcerated sur- 
face, which was not depressed below the surrounding surface of 
healthy ekin, seemed to be composed of a soft, succulent tissue, 
ill places apparently pajiitlirorm in structure, A single apphca- 
tionofa saturated solution of nitrate of silver caused the ulcer 
to heal entirely in the course of a few days. It should be stated, 
however, that the patient had been taking iodide of potassium 
for some time previously. 

Chiniani reports an interesting case of cirsoid nnet(ri#m of the 
auricle, involving the branches of the superior, anterior, inferior, 
and posterior auricular arteries.' A somewhat similar ease is 
reported by Weinlechner.' Repeated injections of asolution of 
the chloride of iron accomplished a complete cure in the former 
case, but in the latter it was found necessary to ligate the carotid 
arter>'. 

In both of these cases a dilatation and perhaps lengthening of 
existing arterial vessels coiistitute<l the chief feature of the dis- 
ease, while in the case of " angioma cammosum" reported by 
Kipp,' on actual new-growth of blood-vessels appears to hare 
taken place. The cose of an "erectile tumor " of the auricle, re- 
ported l)y Martin,' and referred to by Schwartie,' was probably 
of the same nature as that observed by Kipp. In the treatment 
of these viiscular jjrowths Prof. Politzer recommends the employ- 
ment of I'aiiuelin's thermocautery. If the tumor be of small size 
he says that it may be destroyed at a single sitting, but that In 
the larger growths the cauteri^.ation should be confined to a lim- 
ited area, and that the pnx^Hliire should then be repeated aa 
often as may l>e found necessary, at intervals of five or six days. 
Henlso advises that, if any comparatively large artery (for ex- 
ample the posterior auricular) be found acting as a feeder to the 
growth, it Rhould l>e tied percutaneously. Acrordint; to thesame 
author, ligature of the can>ti(l should not be resorted to until 
after the repeated use of the ejiutery has deinonstrated clearly 
that the tumor cannot be ilextroyed by its employment. Sucoese- 
ful results following ligature of the carotid have been obtained by 
|)u)iuyln>ii, Miisscy. and Weinlechner. 

I'li-fl lohiilf. duo to the wearing of ear-rings, is a comparatively 
[■imimon ili>formity of the auricle. I have several times seen a 
d<mhle cleft, hut have never olwcrvcd either the single or the 
double clert ill a]iatient who considered the deformity sufllcieutly 
great to imix-l hi-r toliave it remedied by an operation. 

■ .*rchlTr. Ohirnni-illiiinil-. B<f VIII. set. 
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It would ec«iu aa if looittuls and contusioiu of the aarJcle ought 
to come under the aural surgeon's observlitloa quite frequently, 
cttjiecially iu a large oity like New York. As a matter of fact, 1 
liave seea but one case of tliiii kind. Furthermore, on looking 
over one of the annual reports of the New York Eye and E^ In- 
flnnary. that for I8T8, 1 flod that out of a total of nearly 2,800 
caaes of ear disease, there was hut one case of lacerated wound of 
the auricle; from which I infer that traumatic diseaseof this part 
of the body is quite rare. !□ the single case which came under 
my observation, the patient, a strong healthy woman, bad fallen 
in such a manner as to strike heavily with the side of her head 
ujton the sharp edge of a tin pail, which was standing upon the 
floor. She was probably intoxicated at the time. After she had 
risen to her feet, she discovered that the lower part of the ear 
(the entire lobule and the lower portion of the helix) had been 
almost severed from the head. When she appeared at the In- 
firmary, three days after the accident had happened, the lobule 
was found to be hanging loosely suspended by a small band of 
flesh. The raw surface hod begun to suppurate, but there was 
very little redneea or swelling of the adjacent parts. At the sug- 
gestion of my colleague. Dr. J. N. Beekman, the raw surfacee 
were kept f n close appoeitioo by means of a series of delicate sup- 
porting loops or bands of frayed lint held fast by a coating of 
collodion. By this device the edj^es of the wound were brought 
together in as perfect a manner as if a series of fine sutures had 
been used. The extreme i>osterior end of the wound was left 
open for drainage purposes. When the patient returned to the 
Infirmary, exactly one week later, the dressings were found to be 
still flniily in position, and the parts presented every appearance 
of liaving practically united by first Intention ; at all events, 
there was no evidence that further suppuraMou had taken place. 
To ensure thoroughly finn union, the patient was instructed to 
wait three or four days more before removing the dressings. As 
she did not return a third time, it is fair to infer that the cure 
proved succcsHful. 

Tri(|uet ' mentions two wetl-authenticated instances of restora- 
tion of vitaiity'in asevered portion of theaarlcle, and Schwabach * 
says that this successful result is often obtained after student- 
duels, in which a part of the auricle ,haB been cnt off by the 

fievere bums of the auricle present either the picture of a de- 
cided iierichondritls. or that of a loealiKed death or gangrene; 
iMithof which conditions have been disoussed sufficiently In a 
previous paragraph. In the milder cases the pain and soreness 
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may b« greatly mitigated by the local application of carbolated 
oil ( 3 ij o[ carbolic acid'to I iij of olive oil) or carbolated vaseline. 
Cooling appllcatione also afTord relief. 

Frost Bite.— The auricle, by reason of Ita exposed position, is 
very apt to sulTer from the effects of extreme eold. At first the 
cold produces contraction of the blood-vefleels of the skin, but pa- 
ralysis of their muscular elements soon follows, and the ear then 
preeenta a red or even purplish appearance, and Is likely to be 
somewhat swollen. 1 f actual freezing takes place, the ear assuiuea 
a whitish appearance, and may even, under the influence of pro- 
longed cold, become brittle. Under favorable ci re um stances the 
frozen auricle (usually only its upper portion) may gradually re 
Bume its natural condition, though very commonly a oerlain 
degree of paresis of the blood-vessels remains, causing permanent 
redness of the affeeted part. The best method of thawing out a 
frozen ear is to rub it with snow at first, and then afterward with 
cold water. This must be done gently, as there is danger of 
breaking the frozen organ. When the circulation seeme to have 
been re-established, tepid water may be used instead of cold. 
These procedures must be carried on either out-of-doors or in a 
cold room, the aim being to restore the frozen part very gradu- 
ally to its proper temperature. In unfavorable cases— those, 
for example, in which the ear has been allowed to remain for too 
long a time in a frozen condition, or in which no precautions have 
been taken to'secure its gradual restoration to a normal temper- 
ature — inflammation sets in, and, according to its severity, we 
may have ns a flnal result either gangrene and sloughing away of 
the |>art alTected. or a j>ericl)ondritis, presenting the picture of a 
well-marked othematoma. The treatment required for the first 
of these conditions is amputation of the gangrenous portion; that 
required for the perichondritis has been already set forth on a 
preceding page. 

Herpes ZohUt at the auricle is a disease of rare occurrence. 
Instances of it have been reported by J. Ome Greene and C. H. 
Burnett, in this country, by Anstle in England, and by Anspiti, 
Grul>er, Hermet and others on the continent. The disease is 
characterized, according to Politzer, by the development of 
transjurent, confluent vesicles in groujis, upon an inflamed skin 
surface. (See Pig. 24.) The favorite locations are tlie posterior 
surface of the auricle, thelobnle, the region infront of the trafpis, 
and the anterior upper wall of the orifice uf the meatus. 
For several days lH.'fore the vesicles apiiear there will be pfUns 
shooting thnmgh the head and involving the region of the ear, 
NarcoticH. administeretl internally or by the hypodermatic 
iriethod, may be found necessary when the pain is unusually ee- 
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Comparatively few coses oF wngenitnl malformatiim of the au- 
ricle have come uniler luy i>er>(onal ubsor\'ati(>ii. In one intitaiiee 
(a young lufaut of tho female eex) lM)th earB were defnniied, 
though in a very dilTerent degree. The right auriole was i>erfect 
in all its [tarts, but just in front of the traguH, and perhaps con- 
tinuous with its cart ilngi 1101)8 framework, wati a loosely attached, 
irregular iiiasa. whirh might {lerhaps t>e considered as a supernu- 
merary tragus. It ctiuMstt'd iif three distinct lobes, of which the 
central one was cuur<iilerably larger than the other two. The ex- 
ternal auditory canal was nonaal. The left auricle was repre- 
sente<l )iy a small, irregularly sha|>ed, flattened mass, which bore 
DO resemblance whatever to a nonnal auricle. Very nearly in the 
centre of .this mass, externally, 
there was a small depression, which 
ended in a culde-sac at a depth i,f 
tliree or four millimetres. Beyond 
the depression. 1 could feel a short, 
solid cord, representing undoubt- 
edly the obliterated or imperfectly 
dere]oi>ed external auditory ca- 
nal. In all other respects, the 
child seemed to be perfectly formed 
and well nourished. 

In another case (female child, 
nearly three yearn old) the mal- 
formations of the auricles we reei- 
actly the same on both sides. The 
lobe was perfectly formed and of 
full size, but the upperp:irts uf the 
auricle seemed to be shrivelled up 
into a small shapeless mass. As in ' 
the previous case, a small depres- 
sion indicated the situation of the 
rudimentary external auditory ca 

tympanic ring oould readily be outlined ; it appeared to 
be of normal siie. The parents were positive that the child 
heard quite well, I .was not able mytielf to determine satis- 
factorily what degree of hearing she possessed. Apart from the 
deformities deecribed above, the child appeared to be perfectly 
formed. 

Finally, In still another rase, the deformity consisted in an im- 
perfectly developed cartilaginous frauiework of the auricle. The 
child, a twin, four years old, and otherwise well develo|>ed, pos- 
se«sed two large, hut very tliin, auricles. The fuNiH heliris of 
each ear was obliterated, and the upper {lart of the auricle 
drooped, somewhat after the fashion of a dog'sear. The changes 
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noted were more marked on the left than on the right side. The 
inipresiiion iriatle u|K)I1 my inind at the time was that undue pres- 
sure iti utero had flattened both auricles, and had arrested the 
development of their cartilaginous frameworks.' 

Congenital fistula of the ear is an affection which is quite rare 
and at the same time very eaey to be overlooked. Just in front 
of the tragus a small scab may be seen, and when it is removed 
there will l)e brought to litflit the oriflce of a sinus containing 
creamy pus. Pressure upon the skin from below upwards, or 
from above downwards, generally causes an appreciable amount 
of puB to escajH- from the opening. The history given by the 
patient is shnply that of a discharging ftinus whieh occasionally 
heals ap for a short time and then breaks oi>en again. Only 
two coKes have come under my o1:>servation, and in only one of 
these did 1 have the opportunity of examining the parts some- 
what carefully. The skin surrounding the oriflce was perfectly 
natural in appearance, and at the time of the exajuination 
there was not even a scab covering the mhiute orifice. There 
was also no depression of the skin at the point where the 
orifice existed, and the only way in which 1 could locate 
the exact situation of the o|ieningof the sinus was by forcing 
out pus through pre§sure. >fy probe passed directly in- 
ward, without encountering any resistance, for a distance of 
about one-<iujirter inch. There it encountered finn resistance ; 
but when I elevated the outer end of the instruuient bo as to 
bring it into a nearly vertical position, it shpiied easily down- 
ward (no force being used) a further distanc« of fully three quar- 
ters of an inch. At this )>oint it seemi^d to reach the natural end 
of the channel, rauterizatiim of the sinus had been tried by an- 
other physician, bnt without success, I therefore proposed to 
the l>oy'N mother that 1 should convert the channel into an open 
wound, and in this way endeavor to destroy the secreting sur- 
face. Sly suggestion was not received favorably, oiid I never 
saw the patient again. In sonic eases the situation of the open- 
ing of the fistula is indicated by a. depression of the skin just in 
front of the tragtis. 

■ Pr. C. J. IHakf n-|inrtH an inlvmilJnK caiw of cnnicrnltal msirormatian nt Qm sii- 
rji-1<>, In lh<> Art'liiviii iiT <>|iliihikJiiiiiliW]r kuA Otohiey. vol. 111.. No. 1,p. M. Ktmv- 
liriilei- ti'porlMai'aw' In Ilii> TmnKWIiiiiiii M tlw Atntrriunn OtolOKical Koclfi]. fnr 
litis, aiHl iciv™ wMiii- ■vfi-n'iKi'H 111 Kb- lifrniiiirf <if tlip Kiibjeci. Itr. Knappnln i>-- 

Ili>Tn-f.T.'iii.-™iutliellliTaliin.- iis I lii: «iibi<i*l will b«IoiuiJ In the uvktiKaot Roou 
•UJ Kurut'It. 



UnAPTER IV. 

niSEASES OF THE EXTERNAL AUDITORY CANAL. 

Thk afTpotiona to which this portion of the e&rie liable comprise 
thooe which may equally well affect the auricle, those which 
have extended to it from the middle ear, and othera which are 
pecuiiikr to the canal itoeif. 

The most fre<iuent affection of this part of the ear is that which 
ia known an impacted cerumen. In t!ie cartilaginous portion of 
the external auditory canal, and also, to a very limited extent, in 
the oeseous portion, there are glands which secrete the peculiar 
substance known na cerumen, or ear-wax. These glands, when 
examined under the microscope, in tliin sections of the meatus, 
are seen to be similar in all respects to the sweat-glands. The 
secretion from these glanils is a transparent yellowish fluid. It 
is only after exposure to the air that it gradually becomes inepis- 
Rated and of a darker color. Under certain conditions the ceru- 
tninous glands secrete this yellowish fluid in such almndance 
that it escapes from the orifice of the external auditory canal in 
the fonn of a watery diechai)^. I have several times been told 
by patients that they had a discharge from the ear, and, on mak- 
ing an exannnation, have been surprised to find that what both 
they and I su[>poeed to be a bona fide discharge of pus or sero- 
pus, was In reality simply an excessive secretion of fluid cerumen. 
As a rule, however, tlie rate of secretion is so slow that the ceru- 
men becomes inspissated very soon after it leaves the months of 
the glands. For the further propulsion of this material out of the 
canal. Nature seems to have made a very curious provision. It 
is now an established fact that at leAst the uppeniioet layer of the 
epithelium lining the external auditor}' canal moves ctmstantly 
from within outward. Thus, for example, if on a certain day we 
And a scab resting wholly njxin the drum-meiubrane, five or six 
days from that time we shall find it resting |>artly ui>on the drum- 
membrane, and partly up<)n the wall of the oHseous eanai. At 
the end of another week it will lie found to have travelled out- 
wanl entirely beyond the limits of the membrana tynipanl. This 
same surface movement undoubtedly takes place symmetrically 
thmaghout the entire length of the canal, and supplies the force 
required tu extrude ail ordinary a<-cumnlati<>ns of cerumen. In 
the Eustachian tube and in the broncliiid tubes we flud the epl- 
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thelial cells provided \Tith cilia which ooDstantly vibrate in such 
a manner as to propel any inucua or foreign Mubxtanco that i»ay 
happen to be in the tube, in tlje direction of the naito- pharyngeal 
apace or of the laryn», aa the case may be. The conditionis that 
exist in the external auditory canal do not require any xuch 
vigorous propelling power as that supplied by the movement of 
the cilia in the other channels mentioned, and, accordingly, 
Nature supplies a less active power, but. at the same time, one 
that 18 better adapted to stand the rough usage to which this 
port of the body is specially liable. 

It is not an easy task to hanuonize the existence of such an ex- 
truding power in the walls of the external auditory canal witb 
the extremely frequent occurrence of the conditiou known as 
Impacted cerumen. An abnormal activity on the part of the 
ceruminous glands is undoubtedly the most important factor in 
the production of this condition. At the same time hypersecre- 
tion alone can hardly be held responsible for the production of 
the impacted state ; other factors must certainly aid in produc- 
ing it. The Bhuri> bend which thecanal makes near the external 
ori&ce is often aMtoeiated with such a luarked shortening of one 
of itsdiaiueters that for all intents and purposes the canal is very 
much narrower at this point than it is at a short <listance deeper 
in, where the larger part of the cerumen is secreted. This nar- 
rowing of the canal varies greatly in different individuals, 
and in sonie no narrowing whatever is found. Where it exists, 
one can easily conceive how it may prevent a mass of c«rumen, 
of comparatively small size, from being extruded from the CAnal. 
When the itiami has once been arrestetl in its movement outward 
there is no difflculty in understanding how it may grow, by 
accretions upon its surface, to the full size of the cavity which 
contains it. Furthermore, it is not unlikely that the individual's 
own efforts to keep the oriflce of the external auditory canal 
clean, or to relieve the sensation of itching which is so often 
present in this condition, sometimes result in pushing the accu- 
mulation farther inward toward the drum -membrane. 

Excessive secretion of cerumen is so often associated with naso- 
ptmryngeal catarrh that it is hanl to resist the belief that the 
fonnerisa reflex phenomenon de|icndeiit ui>on the latter. On 
the other hand, in certain cases of well-marked deafness, it is a 
common experience to hear the i>atients say, — of their own 
motion, and not in resjionse to a question, — that they never find 
wax in their ears, and have not for several months or years past. 
The few coses that I liave examined, since my attention was 
attraetMl to the coincidence of deafness with absenc« of the 
accretion of cerumen. prcHcnted the following conditions :— The 
luembrana tym)>ani was utmsually thin and translucent, though 
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not appreciably Banken ; through its poet«rIor half could be 
seen the darkly shaded niche of the fenestra rotunda, and, above 
this, perhaps also the faint outlines of the long process of the 
anvil. The whiteness of the promontory waa also easily recog- 
nized through the luembrane. On inspection of the pharyni the 
mucous nieiubrane of this region was found to be pale and very 
thin ; apparently the follicles had all disappeared through 
atrophy. As I shall have occasion to 8i>eak of these conditions 
again farther on, it is not necessary to enter luore minutely into 
details in this place. If it be once admitted that increased func- 
tional activity of the pharyngeal glandular elements may in a 
reflex manner increase the functional activity of the cemminous 
glands, the question at once suggests itself, Why may not the 
subsequent atrophy of the pharyngeal glands bring about, in the 
same reflex manner, a wasting of the glands in the external audi' 
tory canal ? As lung ago as 1672, Dr. Oren D. Poiueroy, of this city, 
expressed himself as follows In ri^^nl to thiH question : " In view 
of the fact that frequently an absence of a normal amount of 
cerumen is observed in old cases of aural catarrh, it may, to- 
gether with the present observations, cause one to infer that the 
ceruminous function is greatly affected in catarrhal diseases. 

" Perhaps a theory of this kinil may sonietimes l>e borne out by 
a sufficient numl>er of facts ; that the earlier stages of catarrh 
result In hyperemia and consequently augmented function of 
the ceruminous glands, which, continued, may result in atrophy 
with abolition of function, precisely as results in inflammation 
of the nmoous membrane lining the fauces," etc ' 

It is perhaps more in accordance with eetablished facts to con- 
sider atrophy as the natural termination of the prolonged In- 
creased functional activity of the ceruminous glands, than to 
consider it as the result of reflex influences. With regard, how- 
ever, to the flrst step in this series of changes, I should rather 
favor the view which refers its origin to a reflex Influence, than 
that which makes the irritation spread directly from the nmcous 
meuibrane of the middle ear to the skin of the external auditory 

JSymplomatnloffj/. — During the foniiation of the mass, before it 
has reached such a size as to occlude the canal, the patient, as a 
rule, experiences no symptoms which would be likely to call his 
attention to the ear. In cases, however, where the canal is slit- 
ihaped, a sense of fullness or discomfort may be experienced long 
l>efore the canal Is actually occluded, — that is, as soon as the ac- 
cumulation is large enough to bridge the s|tBCe between the 
opposite walls. Complete occlusion may take |)lace so gradually 
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that the patient's attention is attracted to only one symptom^ 
viz., the gradual diminution of the hearing. In very many cases, 
however, the statement is made that the diminution in the hear- 
ing came on quite suddenly, as, for instance, after a bath, after 
washing the head, or after some mechanical interference with 
the ear (introduction of the end of a towel, etc.). This sudden 
diminution of the hearing may then pass away as suddenly as it 
came, to return again after the lapse of a few days or weeks. 
When the canal has become fairly occludinl, other symptoms may 
develop. In a few cases there will l>e tinnitus, which may be 
ascribed to pressure exerted by the ceruminous mass upon the 
drum-membrane, or possibly to the obstruction of the venous 
circulation in the external auditory canal, thus causing a passive 
congestion of the veins of the middle ear, which pour their con- 
tents in part into those of the meatus. In any given case, how- 
ever, it is nearly if not quite impossible to determine what share 
the ceruminous mass, and what the coexisting catarrhal inflam- 
mation of the middle ear, take in producing this symptonL Pain 
can hardly be mentione<l among the symptoms of this condition, 
as it is due to an intercurrent inflammation of the walls of the 
canal. C-ases are on record which seem to show that impacted 
cerumen may pnxiuce, in a reflex manner, epileptiform convul- 
sions. 1 have also rwently read the report of a case in "which a 
chronic bronchial catarrh seemed either to owe its origin to, or 
to \h? kept up by, the presence of a mass of impacted cerumen in 
the patient's auditory canal.' At all events, the removal of the 
mass caused the cough and expectoration to cease in a very short 
time. Furthermore, cases have been reported in which a high 
degree of dilatation of the osseous C4inal is ascribed to the press- 
ure of a mass of cerumen. 1 believe that cases have also been 
reiK>rttHl in which even a fatal issue has l)een referre<l back to 
the gradual increase in size of a mass of impacted cerumen. My 
improssi(»n is, that if all thc^e cases could l>e c^irefully analyzed, 
the great majority of them would be found to be in reality cases 
of de.s(|ujuuative inflammation of the canal (secondary to middle 
ear trouble), or of otitis media purulenta, with hardening of the 
punilent w^cretitm in the meatus. Inspissated cerumen fonns 
on the outer side of, and lHH»onies mingled with, these purulent 
and epidermal pnMlncts, and so the cases come to l>e classified 
among those of impacted cerumen. While it may not be pos- 
sible in all cases to draw a sharp line of di.stinction l)etween 
the milder cases of descpiamative inflannnation of the canal and 
th(»st» of inspis-Kiiteil cenimen, it is of decidinl practical import- 
ance to make the distinction whenever we can So far as my 
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own experience goes, I may say that I have never seen a case 
in which the pressure made by a mass of impacted cenimen 
has caused absorption of the bone and consequent increase in 
the size of the canal. Nor have I ever seen one in which bron- 
chial catarrh, epileptiform convulsions, or any other equally 
grave symptoms could fairly be attributed to impacted cerumen, 
in the strict sense of the term. Tinnitus and moderate dizziness, 
due probably to the pressure of the mass upon the drum-mem- 
brane, are certainly not rare symptoms, but I have never seen 
a case in which the impacted cerumen had produced actual 
fainting or loss of consciousness. 

Diagnosis. — Inspection with the speculum and reflected light 
reveals the presence, in typical cases, of a black or dark-brown 
mass, filling the canal, and obstructing the view of the deeper 
parts. Until the contents of the canal have been thoroughly re- 
moved, it is not safe to say ix>sitively that the cai$e is simply one 
of impacted cerumen. All sorts of conditions may be found be- 
yond the outer mass or shell of cerumen, and the physician must 
therefore withhold or qualify his diagnosis until he can ascertain 
fully the true state of the ear. 

Prognosis. — In cases of impacted cerumen, associated with 
difficulty of hearing, the physician will do well to express his 
opinion very guardedly with regard to the question of restoration 
of the hearing-power. It is such a common experience, as I have 
already stated, to find a chronic naso-pharyngeal and middle-ear 
catarrh associated with impacted cerumen, that he should always 
be prepared to find that the catarrhal aiTeetion and not the ob- 
structing mass has diminished the acuteness of the hearing. The 
marked tendency to relapses umst also not be forgotten, when a 
prognosis is given. 

TVeat me jU.— The question of treatment resolves itself practi- 
cally into the question. How can the obstructing mass l>e 
removed most thoroughly, quickly and pleasantly — >)oth for the 
patient and for the physician ? In the earlier period of my 
practice I pursued the orthodox plan of employing the syringe 
and warm water for this purpose. Little by little, however, I 
became satisfie<l that in the great majority of cases the removal 
of the mass could l)e eiTected much more quickly and pleasantly 
by the use of the curettes and the angular forcei>s than by 
any other plan ; and from that time forward it has been my 
uniform practice to use the syringe only in certain exceptional 
cases, for instance, in those in which, after the removal of the 
greater ymrt of the mass by instrumental means, a semifluid or 
very tenacious cerumen was found plastered over the drum- 
membrane ; and also in those in which the extreme smallnessof 
the canal rendered it unusually difficult to follow the movements 
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of the curette with the eye. The objection rained by some 
authors at^uinut the hietrumentul plan of removing impacted 
cerumen, t^., thut it requires ifreat xkitl, and may prove highly 
dangerous in untikilful hands, doeH not seem to ine to t>e a valid 
ono. Therapeutic methods should be recouniiended in accord- 
ance with their absolute inerjte, and not becauee they will be 
likely to prove the leant haniiful In unskilled or clumsy hands. 
The merits of the instrumental plan have already been alluded 
to, but I will repeat them here. In the firet place, when a case 
of impacteil cerumen prwients itself for the first time, we cannot 
say poRitively what is the condition of the niembrana tyropani 
and deeper [xtrtions of the canal. The drum membrane may be 
defective in its i>OBtcrior and upper portion, thus leaving the 
stirrup anil oval window exposed to the direct shock of the 
stream of water coming from the surgeon's syringe. Painting Is 
almost sure to fi>llow the nse of this instrument nnder such dr- 
cumstanoes. In the second place, in a large number of cases, the 
Instrumental plan will accomplish in ten or fifteen minutes what 
the most skilful employment of the syringe cannot possibly 
accomplish in even an Iiour's time. In the third place, it Is easily 
possible for a nian with average manual skill to acquire such dex- 
terity in the manipulation of the curette, and the other instru- 
ments mentioned, that he will be able to remove impacted 
cerumen from the auditory canal with less discomfort to the 
patient than is usually experienced when the syringe is used. 

As the ewes of impacted cerumen differ from each other in Im- 
portant particulars, only very general directions can be given 
with regard to the proixr mode of removing the impacted inaae 
with instruments. In the first place, the physician must follow 
every step of the o{>eratiiin with the eye. He should use as large 
a 8[>eculum as the size of the canal will permit, and the illumina- 
tion should be giMxl. If the wax is (luite soft, a small channel 
should be clear<-d, with the curtitte, for a short dislance along 
the upper wall of the oanal, in order to afford room for the intro- 
duction of the I'otton-h older anueil with a mop of cotton of suit- 
able size. Two or thn'e IntnMluctions of the cotton -holder, 
armed each tune with a fri-tth mop, will usually sulflce to remove 
all the ciTumen lying In-tween the external orifice and the 
farther end of the chaimel mode by means of the curette. The 
remainder of tbe mass is to l>e treated in precisely the same 
manner, until the whole of it shall have Iieen removed from the 
auditory canal. If the wax is mixlerately firm in consistency, the 
entire mass may lie remove<i piece by piece with the curette. The 
o<'eaiiional use of the for<-eps will also Ih< found advantageous, ee- 
(Hrially if the surgeon has sui-cecded. by means of the. curette, 
in se[>arating the mass, or a lai^e [sjrtion of it, from its attach- 
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ment to the wolte of the canal. There are certain conditions in 
which the slender silver probe will be found a more neeful 
instrument than the curette: as, fi>r example, where a mase 
of cerumen is wedged in between the dmui-niembrane and 
the anterior and lower wall of the canal. By giving to the end 
of the probe a sliKbt curve, one can readiljr dislodge the mass 
and bring it within reach of the forceps. In those casee in 
which, after removing almost all of tlie obstructing mass, I have 
found the membrana tympanl plastered over with soft cerumen, I 
have usually resorted to the ayringe as the quickest and (to the 
patient) pleasanteet means of removing this remainder of the ae- 
cumulation. So long as the curette is made to pass Satwiseover 
the walls of the auditory canal, and so long as the force employed 
is applied in the direction from the {leriphery toward the centre 
of the canal, the patient will experience no jwin and perhaps not 
even discomfort. If the canal is quite large and straight, the end 
of the curette may be bent in such a manner as to make the 
plane of the ring form an obtuse angle with the shank ; and the 
same kind of dissecting manipulation as that to which I have 
Just referred, can then also be applied to the surface of the drum- 
membrane. As a rule, however, a Borl of scraping motion is the 
only effective one that can be communicated to the ordinary 
curette when brought in contact with the inembrana tympani. 
Such a mode of employing the curette is not to be recommended, 
and therefore, under these circumstances, the syringe is to be 
preferred. 

If the physician, for any reason, decides not to use the instru- 
mental method, he will find that in exceptional, though by no 
means rare cases, syringing alone will fail to dislodge the im- 
pacted mass. The only couree left open to him, under these 
circumstances, is to employ some chemical reagent which poe- 
eesKes tlie power of softening masses of inspissated cerumen. 
Water alone, it is true, possesses this solvent power, but its action 
is extremely slow. Bicarbonate of soda, on the other hand, is 
quite rapid in its solvent action, and yet at the sanie time it may 
be uwhI freely in concentrated solutions, without fear of injuring 
the walls of the canal. 

Dr. Blake, of Boston, employs liquor potassfc, or a solution of 
caustic potassa, for the puriH>ee of softening hnnlened masses of 
cemmen. He arms the end of a prol>e or cotton -holder with a 
siiutll mop of cotton, di}>H it into the solution, and then applies it 
accurately to the centre of the outer end of the mnss. Under 
the influence of such a stronp; alkali, the cerumen softens very 
rapidly, and BO, tittle by little, he isableto bore a choiniel through 
the centre of the plug. The retnaining shell can then he easily 
broken into a mass of loose fraguientn which syringing will 
qntokly bring away from the canaL 
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Finally, one word more with regard to syringing in cases of 
impacted cerumen. One of the chief reasons why syringing so 
often fails to wash out the mass of impacted cerumen, is this : 
the force of the current is spent upon the broad surface of the 
outer end of the plug, and tends therefore rather to drive it far- 
ther inward. The most effective plan is to direct the stream 
against one edge (preferably the upper edge) of the mass, in the 
hope of washing out a channel between the main body of the 
plug and the upper wall of the meatus. As soon as this has been 
accomplished, it will be found that the current begins to exert a 
vis a tergo force upon a portion of the mass, and soon brings 
away fragments of considerable size. 

Complications. —It sometimes happens, in these cases of im- 
pacted cerumen, that a furuncle develops in the obstructed 
meatus, or that an acute inflammation is set up in the adjacent 
middle ear. In the presence of such a complication, the question 
arises, shall we allow the intercurrent inflammation to run its 
course before we make the attempt to remove the impacted 
cerumen, or shall we undertake the latter operation without fur- 
ther delay ? The pain attending either of the two combinations 
mentioned is apt to be very severe, and the inflammation is 
generally more extensive and of a more serious character than 
when the auditory canal is free from obstructions. If, therefore, 
we can, by any means at our command, remove these obstruc- 
tions at once, it is clear that this is the proper course to pursue. 
If the orifice of the canal is closed, through (edematous swelling 
of the soft parts, it will be found comparatively easy to dilate it 
gnulually by means of Wilde's specula, or by the aid of conical 
mops of cotton, wound firmly around the end of a probe or cotton- 
holder, and smeared with vaseline. As soon as the ceruminons 
mass has lx»en exposed to view, we should proceed in precisely 
thesame manner as if the case were one of a simple nature. 

Circtimscribed Inflammation, — The external auditory canal 
seems to |K>Ksess a special i)redi8position to furuncular inflamma- 
tion. Our knowle<lge of the causes which give rise to the disease 
is very s<*anty. An irritating discharge from the middle ear, or 
from the deeper parts of the meatus (as, for example, in eczema), 
very often leads to the formation of furuncles in the outer orcar- 
tiliiginons }N)rtion of the canal. It has also l)een observed that 
the dis<»aKe is often encountore<l in persons whose general health 
is not (juite up to the projwr standard. 

In a few wises what seems at first to be a furuncular inflamma- 
tion of the outer iM)rtion of the canal proves, later, to \ye a local- 
ize<l cliondn)iiiahwosis. The more decided severity of all the 
symptoms, the greater depth to which the prol>e may Ije made to 
jjenetrate after the abscess has ruptured, the longer duration of 
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the course of the dlseaae, and the neeeeslty, oftentimeB, of cauter- 
izing the abdceea cavity with etroiiK nitric acid before we can 
CButie it to heal ; a]l these facte, it HeeiiiB to me, Justify the view 
that we are dealing with Bouiethitkg inore profound, more de- 
structive than a simple fumncular inflainiuation. 

Furuncles of any considerable size are encountered only in 
the cartilaginous portion of the external auditory canal. Tbey 
probably originate in the sebaceous or the ceruminous glands, 
which are very large and very numerous in this region. The 
base of the tragus on the anterior wall of the oriflce, is a favorite 
seat. In the osseous portion of the canal there are very few and 
very small ceruminous glands, situated chiefly along the upper 
wall, and, consequently, the furuncles encountered in this part 
of the ear are very small and insignificant. If a larger abscess Is 
seen in this part of the ear, we may justly suspect that it is con- 
nected with disease of the adjacent bone, or with a sinus passing 
through the soft parts which lie above the drum membrane. 

Fnruncles as a rule develop gradually. The patient first no- 
tices a little pain in the region of the ear. and, on pressing with 
his finger apon the parts, finds that tbey are slightly tender. 
Gradually the pain increases In severity, and the ear feels full 
and heavy. Deafness is not observed until the tumor reaches 
such a siie that the meatus is closed at the point involved. The 
motions of the jaw are apt to cause pain, and in some cases there 
is well-marked cedema in the neighborhood of the affected ear. 
Rupture of the abscess may take place spontaneously as early as 
on the second day, but, as a rule, we must not look for thisevent 
before the third or fourth day. Healing and subsidence of all 
inflammatory symptoms usually soon follow. In those cases in 
which the cartilage seems to be involved, the abscess may go on 
developing for a week or longer. The whole course of the dis- 
ease in these cases is much more protracted, and a depressed scar 
may remain after the parts have healed. 

The diagnosis is easily made in the majority of cases. The ab- 
sence of deafness and tinnitus, or the development of these 
symptoms only after the pain has lasted for two or three days, 
points clearly to an inflammation tliat has originated outside of 
the middle ear. But when the inflammation is of a violent tyi>p, 
when the case Is seen only at an advanced stage, and ewpecially 
when the patient is not very clear in regard to the nio«le of onset 
and sequence of the subjective symptoms, cimsiderabic difficulty 
may be experienced in arriving at a corrfct conclusion In regard 
to the nature of the disease. Indeed, often it Is simply in)|>os- 
■ible to make a jxMtitive diaKiiosii'. and we are obliged to tmtt 
the urgent symptoms without regard to what tlie origin of the 
trouble may have been. 
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The prognosis ie favorable. If there has been no precedent 
eczeiua, we may confidently look (or a speedy and permanent 
return of the parts to a natural condition. On the other hand, 
a chronic ec7.eiua renders it highly probable that the first furuncle 
will be succeeiled by others, l>efore the tendency to such out- 
breake \e overcome, for a rea«onably long period. Permanent 
damage to the jwrtH, even after the most severe attacks of in- 
flaiiimation of the external auditory canal, is not to be expected. 

TreatmejU.—The chief indication in this disease is to relieve 
the patient's suffering. It is a disputed point bow this may best 
be accomplished. Some of the highest authorities unhesitatingly 
advise the early employment of the knife. My own experience, 
however, leads me to adopt the rule laid down by Wilde : " As 
soon as we Iwlieve uiafiter is formed and come some way to the 
surface, but not till then, we should make an incision." 1 prefer, 
generally, to wait and let the abscess open by natural processes ; 
and, OS a means of hastening these, and also (or the purpose of 
mitigating the patient's suKenng in the meantime, I am In the 
habit of prescribing hot poultices. These should be o( sufficient 
eiie to cover the entire region of the ear (say 5 or 6 inches square) 
and they should be renewed at frequent intervals. While the 
flaxseed'iueal jxiultice is perhaps the best that can be used for 
tliis purpose, there are various substitutes which will be found 
t<i answer almost Mjually well ; for example, a rubber bag filled 
with hot water, a flannel or muslin pillow filled with dried hops 
* in front of a hot open-grate fire, hot 
»veral thicknesses of fiannel wrung 



and heated 

bran liugN, » large sponge 

out of hot water, and so o 

I liave very little (aith 

introduction of glycerine, 



the local use of anodynes, ajid the 
'eet-oil, or almond-oil, commends it- 
s(ilf still less to my judgment, (jlywrine is by no means a bland 
and soothing fluid, and the oils may furnish a nidus for the sub- 
setiuent development of the pfni'-ilhtm glnticMn, or some other 
variety of fungims growth, which the surgeon may find it diffl- 
cull t<- disioilge. Vaseline, on the other hand, may t>e used with 
impunity in the ear. 

Ixm'mI bl[H>d- let ting by means of leeches (or Bacon's artificial 
leech) is very a]>t to fail in this form of disease, and I do not 
often resort to its use if 1 am sure of my diagnosis. In acute 
afffctions of the miiidle ear it is a nmch more valuable remedy. 

If the knife tx- eniploye<l. the best pattern (or this special pur- 
IMtsi' is a curved. sliarpiMiinted bisti)ury. If the swelling is well 
deflneil. the inciHlon should be made through the centre of it, 
till- imint of the knife lieiiig carried from within outward. The 
o|H-r(ition should Ix' i>errorm(-cl under illumination from the fore- 
head mirror, and the incision should be made of such a length 
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ftnd depth as will aflord a free eiit to the pus. If the Bwelling 
ia not well defined, my plan Is to introduce a cotton -holder, well 
protected with cotton, into the swollen canal, and then to exert 
preeeure in different directions. The region of greatest t^nder- 
ne«B is that into which I make the incision. It is well to have 
at hand a large sponge and a basin filled with hot water. Im- 
mediately after the incision has been made, the hot and moist 
sponge should be held a^^ainat the ear, for the purpose of quiet- 
ing the pain, which for a few minutes is generally verj- acute. 
When the pain subsides, dry warmth may be substituted for the 
hot and moist application. The only objection to the prolonged 
use of moist heat under these clreumstancee is, that it favors the 
development of granulation -tissue in the wound, and Is also apt 
to set up a painful infiammation of the auricle. 

In addition to these local antiphlogistic measures it is well to 
euiploy other means which exert constitutional effecta A dose 
of calomel (one or two grains) or a blue pill (five grains) at night, 
followed by one-half or two-thirds of a tumblerful of Bubinat* 
Condal water, or a full dose of Rorhelle salts (a tablespoouful in 
a tumblerful of water), on the neit morning (at least half an 
hour before taking food), will promote the subsidence of the 
Inflammation. Retit in bed constitutes on Important part of the 
general treatment. Finally, it will generally be found desirable to 
prescribe a tonic (Huibam's tincture of cinchona in teaspoonful 
or dessertspoonful doses), or even, in the more protracted cases, 
cod-liver oil (teaspoonful doses of an eiuuislfin with the hypo- 
phoephitee). If the patient gives a history of eczema, the treat- 
ment should be modified by the adoption of such measures 
as are appropriate fur the relief of this condition. These are 
described elsewhere In this work. 

Diffuse Inflammation.— Vndar the head of " diffuse Inflamma- 
tion of the extenial auditory canal," may be grouped the differ- 
ent pathological conditions to which the names "otitis externa 
diffusa,"" periostitis," "eczema," " desquajuative inflammation," 
and " otomyoosis," or " parasitic disease of the external auditory 
canal," are commonly applied. It is not always easy to separate 
these different conditions, and to apply to them their proper dis- 
tinguishing terms. In fact, it is only in a few typical cases that 
a distinct line of separation can be drawn. Furthermore, no 
great scientific or practical gain is effected by the establishment 
of these bub divisions, and 1 may therefore be allowetl to include 
all under the single head of diffuse inflammation. 

A simple diffuse inflaiuniation of the osseous portion of the 
meatus ezternus may be set up by the presence of some Irritating 
substance or fluid in the canal. For example, salt water may 
produoe such an iufiauituation, and so may tlie Irritating dls- 
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charge from an inflanied middle ear. Among the internal or 
constitutional causes may be mentioned a predisposition to ec- 
zema (rheumatic ? gouty ?). An inflammation of the medullary 
spaces or of the air cells of the surrounding bone, may give rise 
secondarily to a diffuse otitis externa. Direct violence is also 
not a rare cause of this form of disease. 

The physical characteristics of a diffuse inflammation of the 
external auditory canal are, at first, a general redness and swell- 
ing of the skin lining the osseous portion. The membrana tym- 
pani almost invariably imrticipates in the inflammation, though 
sometimes only to a very slight degree. At a later stage of the 
affection, an exudation of a thin, serous fluid will be found to 
have taken place from these red and swollen surfaces, and at a 
still later period the discharge will be found to contain small 
white flakes, or even large white sheets, representing the cast- 
oflf uppenuost layers of epithelium. Eventually, ulceration may 
take place. 

Symptomatology.— \ am quite confident that I should fail if I were 
to attempt a description of the symptoms which characterize a 
diffuse inflammation of the external auditory canal (osseous por- 
tion). This description might be quite truthful for some one 
particular case, but for all the others it would be inaccurate. 
The l>etter plan, it seems to me, is to describe a few typical cases, 
and then to call attention to the salient points of these. I warn 
my readers, however, that these typical cases, although valuable 
because they furnish proof that the disease in question may have 
an indei^endent existence, are in reality quite exceptional. In 
actual practice they must exi>ect to And the great majority of 
cases so complicated that the statement of the correct anatomical 
diagnosis wouUi reciuire a comparatively long description. No 
short title, such as will be found at the l^e^inning of this or other 
chapters of this treatise, would be likely to convey to the mind 
of any i)erson who might read it, more than a very cnide concei>- 
tion of the pathological picture presented. It is often a very 
difllcult task for the physician to acquire a clear conception of 
the actual sequence of events in any given c^vse of ear-disease ; 
and this is jmrticularly true of the form which I am now endeav- 
oring to descril)e. 

Now and then we have the opportunity of seeing a case of 
primary inflanimati(m of the skin lining the osseous ix>rtion of 
the external auditory ciinal, which is so free from complication 
that we can no longer doubt the existence of such an independent 
fonii of aural disease. The following case is one in point : 

The patient, a lady, twenty two years of age, and in a fair gen- 
eral condition of health, stated that four days i)reviously she had 
experienced ({uitea sharp \n\\i\ in botheiirs. From that time for- 
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w«rd fhe had Buffered more or lego with pain, Init there had been 
no dischar)^ and only a little deafness and tinnituH. On exam- 
ination, ft wa« found that the inner half of the canal, on both 
sfdeB, was red, swollen, and covered with a pasty material con- 
silting chiefly of epithetium. The meiubrana tynipani on both 
Bidee was also red and xwotlen. but chiefly bo on the right side. 
There waa tendernew on jireesure over both maHtoid processes. 
There wbb no appre^-iable niipairuient of the hearlnn; for ordinary 
eonversation, and Ilie watch, which at first could be beard at a 
distance of oniy one inch, was heard at a distance of at least eil 
inchesafter the ponty epithelium and pus had been removed from 
the canal. There were no evidences whatever of an acute nasal 
or naso- pharyngeal caturrh, or of an external eeieuia, and the 

Client aid not giveany history of exposure tocold. The posterior 
if of the riffht njembrana tvTujwni was incised, but the middle 
ear was found to beiiuite free from seeret ion. Two I eerhes applied 
behind each ear, and the frequent use of Ilie hot duuehe. speedily 
feuioved all the i>ain. anil in the course uf a few days the parts 
returned to their natural eondition. 

So far as the api>eurance8 presented to the eye are concerned, 
this case might perfectly well have been Interpreted as one of 
primary acute inflammation of the niidde ear, with secondary 
inBammation of the contiguous lining membrane of the osseous 
portion of the auditory canal. The correctness of this diagnosis, 
howeiyer, Ih rendered improbable by the following conxiderations : 
An acute inflammation of the middle ear, of sufflcient severity to 
•eriousty involve the osseous portion of the auditor)- canal in the 
short space of (our days, would certainly liave been associated 
with more decided imiminnent of the hearing, with a more highly 
swollen and vascular condition of the tymimnio luucous mem- 
brane, or with a free exudation into the cavity of the middle car. 
In the absence of these conditions it seems perfectly proper to 
classify the case as one of a primary acute inflammation of the skin 
and periosteum of the osseous portion of the external auditory 
canal. The inflammation of the cutaneous surface of the mem- 
brana typani is an almost inseparable oocomiMiniment of such an 
otitis externa difTusa. In a few cases, however, I have found the 
dmin-membrane so little involved that, after I hatl wiped away 
the secretion which covered it, and which came from the inflamed 
lining of the neighboring walls of the canal, it presented only 
very trifling evidences of inflammation. I have oltserved this 
non- part id pat ion of the uiembrana tympant more [Mrticularly 
in those cases which were apitarently ecitemalims in their nature. 

I nuiy mention in this connection a second case of diffuse in- 
flamniation of the osseous iK>rtion of the meatus. 

The patient, a physician, thirty-two years of age. and in fair 
general health, stated that foraiieriod of several months [irevious 
to the time at which 1 flrst saw him. he hoti been troubled with a 
■en)us or sero-purulent discharge troiu IhiIIi ears, associated at 
times with pain. Uct^asloually the discharge ceased for several 
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days or even weeks at a time. He bad tried different plans of 
treBtiiieiit. but they had all (ailed to give the desired relief. On 
eiaiuinatiou. I found both auricles perfectly natural, and both 
external oriflces tree from any evidence of irritation. The hear- 
ing wau not appreciably affected, either fur the ticking of a watch 
orfor conversation. Theoeseoueportionof the auditory canal wan 
found, on both aides, to be uiodemtely swollen and conve8t«d, and 
covered with a paety, whitish iteoretion. The peripheral and 
uianubrial portions of both drum -membranes were moderately 
congested. The only treatment att«inpted consisted in the 
application of a strong solution of nitrat* of silver (gr. 120- 5 j.) 
to the inflamed walls of the canal, two or three times a week. A 
few such applications were made, but without producing any 
njuterial benefit. Four months later 1 saw the patient again, 
and learned that he had liad in succession, at short intervals, at 
lea^t a dozen abscesses in l>oth canals. He expressed himself as 
feeling very much discouraged about the condition of his ears. 
Everything else having failed, I suggested to hiin the idea of 
smearing tlie inflamed canal with Hebra's diachylon ointment, 
at regular intervals of time. At a later date I learned from the 
patient ttiat this plan of treatment had proved entirely suooees- 

The following case must also be classed ok one of diffuse in- 
Bamination of the external auditory canal: 

The [MtienI, a lady, atwut twenty years of age, and in ex- 
cellent general condition, consulted me in July, I8T1, on 
account of a constant watery discharge from both ears. She 
said that during the previous month of March she had passed 
thn>ugh an attack of scarlet fever, and that during couvalee- 
cence she hud experienced pain in both ears, followed by a 
watery diHi^harti;^ which had continued ever since. There 
had been no apprecialile deafne»>s, and no tinnitus. Once or 
twice the discharge had ceased entirely for a few days. Un ex- 
amination, I found the inner half of the meatus, on both sides, 
reduced in sixe by ihe swotlen condition of its lining membrane. 
The latter waH also moderately ret). The manubrial and peripheral 
portions of the membrana tymi>ant were congested, and the 
interveniTigiH>rtions nresenteil a soaked and opaque appearance. 
There was very little fluid in the canals— oarely enough to 
moisten them. The ticking of a watch wim heard at a distance 
of four feet, on both sides. The Euxtachiau tu1>es were freely 
Itervious to air, and there was no noticeable catarrhal irritation 
of the naso-pharynx. Instillations of a tiolution of su1phat« of 
Klnc were pre»cril>e<l. Four weeks later the patient returned to 
the citj' and re|>orted that the dischar(»! had rather increased 
tlmii diniinisheil under the treatment wliicli I hatt advised. On 
fxam illation. 1 found timt no material change had taken place 
in the condition of tin- canals. I carefully wiped away all moist- 
ure from the inflaiiicfl surfaces and then filled the canal with a 
stnmg wilution of nitrate of silver (130 gridns to the ounce), the 
IMtlii'ut's head Iwing turned well over toward the opposite side. 
Ah Noiin as she felt a distinct sensation of warmth in the ear, 1 
removHl the solution fn)ra the nieatus by Kyringing it out with 
warm water. Hoth canals were treated In this nianner. Two 
wet'ks later 1 saw the [mtient for the third time. Ni) discharge 
whatever lia<i l)een observi-d by her during the interval, and the 
I'lirs then felt iierfcctly natural in every resi)eut. 
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On tlie llth of September, 1878, — that in, seven yean later, — 
lihe again came to see me with reraml to her ears. According to 
tier statement there hod been a dischance from both canals since 
the early part of the preceding; July. There hud been no deaf- 
neiw, and the parts preiieiited very nearly the same appearance 
as they did seven years previously. After drying the canals 
thoroughly, I applied powdered iodoform to the InHamed sur- 
faces, and instructed the patient not to syringe the ears unless a 
discharge showed itself at the outer oriflee. Un the ]4th 1 fooud 
the ears in urecisely the Rauie condition as on the llth, and the 
patient bad not observed any diminution in the activity of the 
discharge. 1 again dried the canals, and applied powdered 
bunied alum instead of iodoforui. On September 20th, very 
little, if any, improvement having taken place in the meantime, 
1 mopped out the inner half of each canal with a saturated solu- 
tion of nitrate of silver ; the parts t>eing kept thoroughly moist- 
ened with the solution until a distinct sensation of warmth was 
eiperienced by the patient. On the Mth of September, I found 
the walls of the canals and the druiu- membranes perfectly dry 
and free from noticeable redness. 

On the 2nth of October she came airain to see uie, aa her ears 
felt full and the discharge had returned. 1 again used the satu- 
rated solution of nitrate of silver, but allowed it to remain longer 
(about five minutes) in contact with the inflamed parts. Three 
days later she reported that she had experienced some nain after 
the last application of the silver solution, but that on tne follow- 
ing day her ears again felt quite natural, and the discliarge bad 
not returned since. As the patient never returned after this 
visit, I infer that the cure jiroved to be penuanent. 

In a fourth case, which came under my observation a few years 
ago, the eczeuiatous nature of the aJTection waa very plainly fndi' 

The patient, a girl eighteen years of aire, stated that for 
nearly a year she had hati an intennittent discharge from both 
ears. On eiamination, I fonnd both auricles noticeably red and 
covered with cruets. The canals were iilled with pus and flakes 
of epidermis, in about equal pro{>ortion. Tlie walls, however, 
showed very Hlight evidences of a<]tive Irritation. The drum- 
membranes also showed merely a soaked and opaque appear- 
ance, but no marked swelling, such as we should have a right to 
expect if they had participated actively in the inflammation. 
Tlie dIscharKe seemed to come chiefly from the walls of the osse- 
ous portion of the meatus. The hearinf*. after the pus had been 
removed froTn the canals, was found to be quite k<)o<1. twth for 
the watch and for spoken words. The results of treatment may 
be briefly stated as follows : at the end of seven days, under the 
use of oil of cade (:j.) and vusehne (Ivij,). the auricles pre- 
sented as natural an ap|>earance as If they had never been cov- 
ere<1 with repulwlve niHwies of crusts. At the end of four weeks, 
the discharge from the auditor}' canals was still as active as ever, 
and Ihe[>atienfs faith in an ultimate cure ha<l BO nearly vanished 
that she was unwilling to submit to further treatment. Insuffla- 
tions of powdered burned alum and of ioiloform failed to exert 
the sliifhfeHt influence uiion the activity of the discharge. Twice 
the afTecte<l parts, the dnim-meirihnine include<l. were painted 
thoroughly withacetum cantharidis, but italtto seemed to exert 
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tion, or 8eri8Htion of wariuth. whicli it almost invariably produced 
whenap^jliedttitheauricle. On two or three occasion r Isucceeded 
in arresting the discharge entirely for eeveral days at a time, by 
einployinK a strong solution (120 vrains to the ounce) of nitrate o( 
silver. The laat time, however, leniployed a saturated solution, 
and alIowe<l it to remain in the eanal for several minnt«s. It 
failed, not only t« arrest the disc hanre, but even to produce the 
customary sensation of warmth in the ear. As already stated, 
the patient at this stage became discouraged, and discontinued 
her vixits. 

A few cases — perhaps half a dozen in all — have come under my 
observation, which undoubtedly belong in this category, but 
which nevertheless present either no physical evidence of their 
ei'zematous nature or only such an can l)e discovered on a very 
close scrutiny. The following case, which 1 saw recently, will 
serve as a type of the entire class. 

The patient, a Indy about forty years of age, and a BufTerer 
from some form of uterine disease, stated that during the 
preceding two or three weeks she had experienced every 
night, whenever she lav upon the right siae, a distressing 
sense of lieat in the right ear, follow^ by a slight waterj- 
diM;hnrge. As she could not lie upon the left side for any great 
length of time, the symptom coin plained of iuterfered seriously 
witli her night's rest. During the day time she was propped 
up in bc<i, and then she ex|>erienced absolutely no diseomfort 
in the ear. There was no tinnitus and no iuipainueut of the 
hearing. On examination .with the speculum I found a limited 
and very Kmall un>ii of barely recognizable redness of the skin, 
on the floor of the canal. nl>out midway between the ex- 
ternal oriflcc and the nieiiibninii tyni|>A]ii. 1 could discover no 
other lesioiiH in any jmrt of the ear. Uri the opiwsite side of the 
neck and on the forearms were three small areas of what seemed 



stead of a feather pillow, and advised her to fill the external 
auditory canal two or tliree times daily with a fluid preparation 
whirh is sohl in the xbops under the name of " Bacon s Canadian 
Kmollient." and which seems to have been derived— to Judge 
from itK agreeable odor— from Cana< la tmlNani. I also suggested 
the free use, internally, of lithia-water, as there were reasons for 
lielieviiig that the diseaxe was gouty in its origin. In a veir few 
days she was relieved entirely of the distressing nocturnal heat 
hikI disi-harge. and the arvu of rednesH in the meatus entirely dis- 
ai)i>eared. 

So far as my siiiiill experience with this [larticular group of 
eases goes, the favuralile is-iue jniit dei<erii)ed ir* entirely eicep- 
tiimal, and siini<'i<'iit time has not yet elapsed to enable me to 
say whether it in pemmnent in character. 

In this i'oiini-4't ion 1 may mention the fai't that during the post 
six or eight weckK [ have miu]<> a practice of prexcribing the fre« 
ns«- oft he ('ann<liunKm<>lli<'ii tin all the caH«>s of eczema of the canal 
that have come under my care, and lam disiMwed to believe 
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that it will be foand in certain cneee to be a ROud substitute fur 
the oil of cade and vaaeline mlzture. The mlor is very pleasant 
and the akin ie not discolored by it — two decided advantages. 
It reiualiiH to be seen, however, whether the excellent curativA 
elTects produced by its use in perhaps eight or ten caaeit will be 
experienced in a larger ecrit-s of caHCA. 

The inutances already 'narrate<l illustrate sufficiently thesynip- 
toniatolugy and courxe of the more typical cattes of acute and 
chronic dilfiiBe in flam mat ion of the external auditory canal. 
The primary acute CAses an? comparatively rare : on the other 
hand, acute exacerbations of the clironic fonn of the disease are 
often seen in aural practice, and are very apt to be associated 
with abscesses of the 
cartila^nous portion of 
the canal. This latter 
coiupllcation requires 
no further considera- 
tion in this place. 
There is another coni' 
plication, however, 
which must l>e dis- 
cussed at greater length. 
I refer to the gTi)wth of 
the dilTerent varieties 
of OKitfrgilbta \\\ the 
inflamed canal. In this 
connection I may say , 
that I ofirree entirely ' 
with those authorities 
who consider the pres- 
ence and growth of 
this v^etablc parasite 

in the auditory eanal "*""' • "• eo^idium".- (Aft« frbannoEitoih.). 
or middle ear as siiuply an accidental complication, and not 
as an inde)>endciit cause of disease in either of these locali- 
ties. The diffuse inflaun nation of the canal or the chrouie 
Influniiuation of the middle ear, eti)>ecjally ff a large per- 
foration in themembrana tympani leaves this cavity unnatur- 
ally ex[HiHe<) to the uir, supplies a soil suitable for the urowth of 
the siHiniles or genus with which the air is everywhere and at all 
times filled. An ear In a state of active secretion of pus or other 
fluid, is not likely to furnish more than a momentary lodgment 
to these gcnns. The elmnicter of the flui<l secTeted also probably 
hasmuch todo with thelrdevelopment : certain secretions being 
better suited (or their growth thiin othent. The cases in which 
the parasitic growth is most fre<|uently observed are precisely 
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these cajtes of diffuse inflammation of the oBseoas portion of the 
auditory caDal. In the early BtaRes of this disease the red and 
swollen skin hning the osseous portion of tlie meatus, and cover- 
ing the outer surface of tlie membrana tyinpani, secretes just 
enough fluid to keep the parts moist, but not enough to give rise 
to a current. The conditions supplied here — moisture, absence 
of motion either in the fluid or in the surroundioK ^"i t^^ poesi- 
bly darlcness— are eminently favorable to the further develop- 
ment of the asper^llue g^nuB. On two or three occaaiona 1 have 
had the good fortune to examine the ear just at the stage in 
which tlie fungus had reached its full atrial development This 
hBp|>ened in the following ease : 



._i the right ear, and, supposing that It was due t 

Eiresence of hardened wa;i, she drop)>ed some sweet oil Into 
he meatus for the purpose of softening it. In the course of 
a few days uhe experienced a little pain in the affect*^ ear, 
and again quite frequently during the following three weeks, 
but at no tune vtaa there any discharge. At the time I saw 
her, the hearing for the watch was reduced to A On exami- 
nation with tlie speculum and reflected light, the onter half 
of the meatus was found to be perfectly normal. The lower half 
of the drum -membrane and the lower wall of the osseous portion 
of the CHiiul were covered with a continuous, white, fuzzy mate- 
rial, which looked very much like cotton-wool. Here and there 
the whitish surface was dotted with small lilack specks. The 



upjier jiortion of the membrana tympani and the rest of the Gase- 
ous canal presented a red and moderately swollen appearance. 
Portions of the material removed from the auditory canal were 



examined with the microsco)ie ami found to be composed of t 
whitish or yellowish-white variety of the fungus, intermingled 
with occasional sjieciineus of the black variety. 

Under the use of instillations of a weak solution of carbolic 
acid, the ear slowly Improved, and when seen for the last time, 
about six weekij MulMe<|uent to her first visit, the parts had nearly 
returned to their normal condition. 

So far OS my experience poes, it is quite common to And the 
black and white varieties growing side by side in the same ear. 
The white variety usually preponderates. Beside these two com- 
moner varieties of fungus, there are othere with which I have had 
no iHTKonal exi>erience. Those who are interested in thesabject 
will find these rarer varieties fully described in a paper published 
in 1870 by Dr. Charles Burnett,' In former years I made a careful 
search wltli the micriiscoiie for the fungus in every suspicious case. 
l>erlia]iH once in five or six times I was snecessful In finding the 
parasite ; but. as th<' discovery never materially altered my [rian 
of treatment, and ns the searehes consumed a great deal of time, 
I soon aluiiidoneil the practice altogether. 

■ Auierk'SD Jourmtl uf < Ho]<^iff. vol. 1., Ko. 2. New York, 1K% 
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Diagnotit. — There Is no difRcalty whfttever In recognizing the 
red, swollen, and perhaps moist condition of the osseous portion 
of the aaditory cao&l. We can then say positively tliat a dlfTuee 
otitis extern a exists. If the drum-membrane presents at the same 
thue a normal or at least a non-inflamed condition, we can, with 
considerable oonfldence, malce the diagnosis ota primary inflam- 
tnation of the osseous portion of the canal. The question of ita 
aeuU or chronic nature can only be determined after we have 
heard the history of the case ; and even then we may readily be 
misled, as patients are often not aware of the existence of a 
chronic or subacute otitis externa diffusa until their at ten ti«n to 
called to it by the pain or sense of fullness caused by an acute 
exacerbation of the inflammation. The point, however, around 
which the greatest interest centrex. is the (vndltion of the middle 
ear in many of these cattes. The drum-membrane being red and 
swollen, we naturally ask ourselves the question : Is the diffuse 
inflammation of the auditory canal merely an extension of that 
which is apparently going on in the middle ear? or, Is the mem- 
brana tyiuponi, by virtue of the intimate relations eiiHting be- 
tween its outer layer and the skin of the osseous portion of the 
canal, involved secondarily in an inflammation which really be- 
gan in this latter region? This question, ns I have already stated, 
cannot be determined by inspection alone. We must test the 
hearing, examine the condition of the naso- pharyngeal mucous 
membrane, and ascertain, by auscultation, during the act of in- 
flation, tlie condition of the middle ear and Eustachian tube^ If 
there Is comparatively little disturtiance of the heariuK, if there 
is no evidence of an acute naso-pharyngeai catarrh, and if the air 
enters the tympanic cavity freely and without Mies or cmckling 
sounds, we are fairly justified in pronouncing the disease an acute 
primary diflnse inflammation of the external auditory canal. 

The presence of aspergillus can only be detenuined poeitively 
by placing some of the suspected products under the niicroscogw, 
and demonstrating the presence of the stalks, and perliajM aJao 
of the fruit of the parasitic plant. 

Prognosis.— The different forms of diffuse inflammation of the 
auditory- canal have very little tendency to damage the hearing, 
and apparently none whatever to spread towanl the middle ear 
or mastoid cells. By direct extension it may excite a subacute 
maotoid (>eriotititls. It is very apt also to occasion, or l>e asso- 
Hate<lwith, furuncles of the cartilaginous jwrtlon of the canal. 
In the acute cases the prosi)ects for nn early and complete cure 
arc gooil : in the chronic ones, our jtrognosis must be griiarded, as 
the disease Is at times exceedingly stubborn, and rclaiwes are very 



TrealmtnL—Onr treatment of tliii disease must vary according 
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to the stage or condition in which the disease happeiutobe. 
ThuB. for example, if imin is a prominent symptom, the warm 
douche will be found very effective in aliaying it. Otbermethods 
of applying dry or moist heat may answer the same purpoee 
equally well. If the pain Ntill continues, after thetie measures 
have been fairly tried, leeches may be employed with advantage. 
It is rare, however, that a primary ilifTuse influiiimation of the 
canal gives rise to severo pain. If the parts have begun to secrete 
fluid, we should resort to the use of astringents. The rules which 
guide me in the choice of these local remedies are very simple. 
Now and then I yield to the temptation to try soiue new remedy 
in the hope of obtaining better results than those which 1 usually 
obtain. Whenever I do so, however, I almost invariably meet 
with ill-success, an<l am glad to return to the use of silver nitrate 
in solutions of dlfTerent strengths. While the pain continues, I 
abstain entirely from the introduction of any other fluid but 
water into thi< canal. After tlie fuiin has subsided, and moisture 
begins to nIiow iiself in the meatus. 1 resort to the employment 
of the renicdini solution. In cases of recent origin, and especially 
when it may. not be convenient for the physieian to make the ap- 
plications hiniHplf, a weak solution of acetate of lead may be pre- 
scril>ed (two grains of the salt to an ounce of distilled water, with 
the addition of ten minims of dilute acetic acid). I instruct the 
patient to syringe out the ear as well as he om, and then to turn 
his head over toward the affected ear, in order to remove from 
the meatus any free water that might otherwise remain in it 
After he has done this, he should hold his head In sueh a position 
that he can readily till tile auditory cnnal, by means of adropper, 
with the solution which he proiMises to use. It is not necessary 
to warm the solution beforehand, unless the bottle contatningf It 
has Iteeu standing in a very cold room or closet. 1 have arbi- 
trarily chosen five minutes as the proper length of time for the 
solution to remain in the ear. and histruct my patients accord- 
ingly. It is not necessary to syringe out the solution after it has 
remalnM for asuflleicnt length of time in the canal ; it is enough 
to allow it to run out of itself by holding the head in the proper 
[MisiUon. The lust illations should l)e re|>eated two or three times 
a day, asciri'iimstancea may permit. 

In the iiifirc (■hr<)nic eases, and especially in those which are 
chnrocteriT.ed by a ml her abundant secretion of fluid, it is almost 
useless to employ acetate of leail, or any of the milder remedies 
often n-cinnncndfil. 1 have r<'|>eatedly tried powdered burned 
alum anil io<l(>rorm in ciu^esof this kind, but rarely with any ap- 
prtH-ial)le l)eneflt. I might almost nay that I have never obtained 
prompt anil decidcil results in this class of citses except by the 
employment of the stronger solutions of nitrate of silver. This 



DISKASES OK THK KXTER.VAL ACDITOBY CANAL. 79 

utTingent Hcems tc [xwseM certain propertiee which sppareDtly 
do not belong to any otlier astringent ; or ebe the proi>erties 
which are ooininon to them all im much more etroogly marked 
in nitrate of silver than in any of the others. However this may 
be, it appears to me to be a well-eetabtiehed fact that no other 
drag posBeBeee, in bo high a degree as doee nitrat« of silver, the 
power of restraining, in inflamed tiSBUes, the production of lym- 
phoid corpuBcles. In the dieeaae which 1 am now cunaiderlng, 
the best method of applying the remedy is by instillation. The 
physician should always make the applications himself, as a per- 
son who is not in the liabit of handling solutions of nitrate of silver 
wilt he quite sure to stain the patient's neck or clothing with 
the remedy.' Before we introduce the solution into the thor- 
oughly cleanse<l meatus, the syringe and vessel of warm water 
should l>e placed within easy reach. After the solution <not pre- 
viously warmed) has been dropped into the canni, my plan is, 
not to leave it there for any flied period of time, but to allow it 
to remain until the patient experiences a distinct senseof warmth, 
or a throbbing sensation, in the eur. 1 always ask the [wtieiit 
beforehand to direct his attention to his ear, and to notify me as 
soon as he perceives either of the sensations n'ferrp«l to. With a 
solution of only sixty grains to theounce, the sensation of warmth 
will generally not l>e felt by the patient until after the lapse of 
three or four minutes ; with a solution of double or treble that 
strenfith, the sensation is usually exiierlenced luarh sooner. As 
soon as de<-ided wnnuth. throbbing, or |>er]iap8 even a little |>ain, 
is felt by the patient. I ]iroceed to syringe out the solution with 
tepid water. Very often a single such applicntion of the nitrate 
of silver will l>e found sufficient to arrest the discharge com- 
pletely. In other cases several applications will be found nece*- 
Bor)-. While 1 am not aware tlutt there is any serious objection 
to the daily employment of these strong solutions, I have fol- 
lowc4l the practice of making such applications only on alternate 
days, assuming that it is better not to interfere with the inflamed 
parts too frequently. If the discharge is quite active, the pa- 
tient should be instructed to syringe out or douche the ear with 
tepid water once or twice a day. 

If these measures fail, we niay try the plan of smearing the 
canal with llebra'x diachylon ointment, or. Itetterstill.with theoU 
of code nnd vaseline oil mixture, or the patient may be put upon 
a course of internal treatment with Fowler's solution of arsenic. 
I have had too little eii>erience, however, with the latter plan of 
treatment, in cases of diffuse inflammation of the osseous [Miriion 
of the canal, to express a din-ided opinion with regard to its effl- 
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cacy. In a single case I have known beneficial effects to follow a 
prolong*^ radical change in the patient's diet and mode of li(<;. 
To prescribe such a radical change, however, to a penton who has 
been aocnstonied to rather high living, and who eiperienceu com- 
paratively trilling annoyance from hie chronic diffuse otitis ex- 
terna, would prolmlily appear to hiui like suggesting the sabsti- 
tution of a greater for a lesser evil. 

Finally, it is necessary to consider the question how far we 
should modify our treatuient when we discover tliat a diffuse 
otitis externa is complicated by aspergitliis. During the early 
part of my practice I attached great importance to the local use 
(>t such remedies as carbolic acid, absolut« alcohol, etc., in the be- 
lief that the employment of some form of parasiticide was almoet 
absolutely essential to a s{ieedy cure. So far'as the carbolic acid 
was concerned, 1 soon found that, even in very weak solutions 
(two grains or even one grain to the ounce), it frequently rather 
addeil to, than diminished, the existing inflammation ; and as for 
the alcohol, I could not sHtisfy myself that it possessed any 
special oilvoiitages as a local remedy in this disease. In one case 
1 found that jMwdered iodoform seemed to act directly as a 
parasiticide. As this case presented other features of decided 
therapeutic interest, I may be permitted to narrate it briefly. 

The jiotieiit. a lady. thirtj;-flve years of age, in excellent general 
condition, though about six months advanced in pregnancy, 
stateil that for a jieriod of five or six weeks she had experienced 
uncomfortable sensations in the left ear, amounting at times to 
decided pain. During the previous twenty-four hours there had 
been a slight discharge from the auditory canal, and the pain 
liadlieen more acute than usual. (>u inquiring more particularly 
into her luiMie of life, etc., I learned that she bad hail so many 
miscarriages that her physician, as soon as the fact of the present 

|>regnancy had l)een established, advised her to remain quietly 
n her nHuii throughout the remainder of her tenu. At the time 
when 1 saw her, in the month of Novetiil>er, she had been confined 
to her room at least three months, and had not— so far as 1 could 
judge from her well nourished condition and rather niddy face — 
materially changed her previous habits of eating. On examina- 
tion. I found that a furuncle occupied the upper wall of the left 
nieatus, close to the outer orifice. The inner half of the canal 
and Ihc dnim-memhrane were ci>vere<l with a whitish, pasty nia- 
tcrial. which I interpreted to be chiefiy cust-olT epidermis from 
the underlying infiamed skin. The memhrana tympani was en- 
tire. iin<l the ticking of the watch was heard readily at a distance 
of two fei't. As theabseewi had just broken, I advised no other 
tri'aiment l*eyoiul the u^t-asiinial use of the warm douche. 

Two weeks later, she rciiorted that the [wiin had not returned, 
but that the ear felt full lunl heavy. Nhe had also noticed that 
the water which hail l>een use<l in douchini; her ear was full of 
whitish flakes. On examinnlion 1 found tlie deeper portion of 
the canal stulTi-d full with a whitish material, inters)>ersed with 
black s|)Ots, which, ou microscopic examination, was found to 
consist partly of aejjergillus (A. Iluvesceiis atid A. nigricans) and 



DISEASES OP THE EXTERNAL AI'DITORT CANAL. 81 

partly of exfolinted epithelium. I prescribed instillations of a 
weak eolution of ear)>olic acid (11 gr. to the ounce). 

Od the following day, for reasons which are not Rtat«d in my 
notes, 1 discontinued the use of the carbolic-acid solution, and 
mopped oat the inner half of the cauaJ with a saturated Bolation 
of nitrate of silver. 

Two days later she stated that considerable pain followed the 
appUcsation which I had last made, but that afterward her ear 
felt much better than it had for some time poft. (In ezamination 
I found the meiubrana tynipani and adjacent walla of the canal 
covered with a dirtv-iooking dry crust. With the view of soft- 
enins and ultimately removing thin scab-like formation, I ad- 
vised her to resume the use of the douche, which had been 
discontinued during the previous two dayx. 

At the next visit, two days subsequently, I a^in found the 
canal almost filled with the parasitic growth. I remove<l it as 
thoroughly as possible, and then applied powdered iodoform 
very freely to the inflamed tissues, 1 also instructe<l the patient 
not to use the douche for several hours, in order that the remedy 
might be allowed sufficient time to eiert its full curative effects. 
At the end of forty-eight hours 1 found the canal more tightly 
packed with the fungus than on any previous occasion. J (^leaned 
and dried it thoroughly, and again applied the powdered iodo- 
form freely to the inflamed surfaces. Tnis time I instructed the 
patient not to use the douche unless & discharge should show it- 
self at the outer orifice, or unless the {tain in the ear should be- 
On the neit day but one, the patient reported that she had ei- 
perieneed occasional twinges of jMun in the afTected ear, but had 
not discovered any evidences of a dischartce. On examination I 
found the yellow powder still lying upon the drum-membrane 
and coating the inner end of the canal. The oarts were still red 
and swollen, but they were perfectly dry, and not a trace of the 
fungus could be seen. As some of the hard, scab-like formations 
still reniained in the canal, I ordered t wo or three instillations of 
n weak solution of bicarbonate of soda, for the purpose of soften- 
ing them. 

On the following morning she had quite a sharp attack of pain 
In the ear. Later in the day 1 mode an examination, and found 
the meatus drj- and free from scabs, but decidedly more swollen. 



I accordingly re<'0]umended that two leeches should beanplied 
in close proximity to the tragus. This was done, and on the fol- 
lowing day 1 found her in a much better ctmdition. The leeches 



hod removed the last vestige of i>ain : there bail been i 
charge ; she coulil hear the watch a distance of 3i feet : and, on 
examination with the speculum, 1 found that the re<hiesH and 
swelling liad diminished in a very marked degree. Perfect re- 
coverj- followe<) In the course of a few days. 

This case presents certain, features which are of decided theru- 
jieutic interest. In the first place, the application of the satu- 
nitttl solution of nitrate of silver liod arresteil all secretion from 
the inflamed wall of the canal and deniioid surface of the meiu- 
brana tympani. The nieatus, therefore, no lunger provided a 
Kuitable soil for the growth of the aspergilhis. If 1 had i>aid no 
attention to the scalvlike fonnations iu the canal, whose presence 
there could certainly have done no hann, and had abstained from 
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fntrudiicinf; wator into it, the patipnt woulii probably have made 
n riLpiil recovery from tlmt day forward. The ilouchiii);, how- 
ever, probably relaxed again the recently secreting ekin of the 
deei>er (>artH of the canal, and ho hivited a new growth of tbs 
fuiiguB ; in any event, it supplied again the moisture necessary 
to the development of its gerniH. The same mistake was also 
made after the first application of iodoform. Water was intro- 
duced into the canal only a few hours after the powder had lieen 
placed there, and the restilt was the speedy development of the 
fungus a second time. The next time I used the io«loform, no 
water wa« iiitroduce<l into the meatus for forty-eig-bt hours, and 
inspection at that time showed a complete absence of tlie 
funguB. Water, however, v/hb then Introduced for a third time. 
A rather violent reaction followed, but, for some reason unknown 
to me, no visible growth of the fungUH took place. 

I have BO frequently, in this fonn of disoase, had good reasons 
for believing that the presence of free water, or even simply of 
moisture, in the auditory canal, has caused a return of the in- 
fl&uimatlon and dlBcharge, that I now niake a practice of care- 
fully drying the meatus and the drum -membrane, and then of 
smearing them with the mixture of vaseline oil and oil of cade, 
before dismissing the jtatlent from my offli^. 

DesquamatiBe /»yfflm»io(ii»».— Tliis form of diseaite differs from 
the other foniis of diffuse inflammation of the osseous portion of 
the auditory canal in that its products consist almost entirely of 
continuous sheets of epithelium. I waa formerly ' di8|Mwed to 
consider the disease as quite <listinct from that fonn of difluse 
inflammation of the cjinal whicli we Boinetiuiesencountcr in well- 
marked coses of ec-Eema of the auricle. More recently, however, 
I have seen several instances of fully developed desquamative 
otitis eiterna in itatlents whose auricles or neighboring .tkln sur^ 
faces were alTected with unmistakable eczema. I am tlierefore 
quite ready to admit that the disease may have some connection 
witli eczema, or tliat all these different fonns of diffuse intlam- 
niationnf the auditory canal nmy be essentially one and the same 
diHeiiM'. As a matter of convenience, liowever, it is advisable to 
kti-p thiwc different varieties or tyiies distinct in our mhuls, and 
to know them by (n.'i>arBte names. 

A certain nmonnt of dcB4|uamation almost always takes place 
in every I'jut' of acute dlffuM- inflammation of the auditory canal. 
No i>|>ecial imi>(>riaiii'e is attachetl to tlie phenomenon, and it 
IHUwes for one of the retfular u in iii few tat ions of the disease. In 
thosecanes. hiiweriT. to wliii-li the tiTiii "desquamiitive" should 
iH-rcstrii-tM thecnimt Is often fouiKl ti;;litly lllled with layer ujmn 
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layer of epithelium. We remove these product^ and clean the 
canal thoroughly, but in a comparatively short time we find It 
attain filled tightly with the same sort of laiuinatml sheets of 
epithelium. Some of theee cases liuve been under my observa- 
tloD now for a period of several years, but the desquamative 
tendency is apparently as strong to-day as it was when they were 
first seen. Furthenuore, I have not obsert'ed the slightest dis- 
position in any of these cases to change their peculiar desquama- 
tive type fur one in which the secretion of pus is the predominant 
feature. It seems to me, therefore, that this fonn of diffuse in- 
flannnation of the auditory canal is better entitled to recognition 
as a separate disease than is any other form of diffuse inflamma- 
tion of the canal. 

Stioloffi/ and Symptomatology. — This disease, (n its early stages, 
does not seem to be acconipanie<l by any symptoms that would 
be likely to call the patient's attention to the earM. At all events, 
1 have never seen a case in which a [lerfectiy healthy ear became 
the seat of changes, which I should be justified — in the light of 
the subsequent progress of the case — in considering as the early 
manifestations of this disease, and I am therefore unable to 
describe the conditions wliich cliaracteriie these earlier stages. 
When the canal has become filled with the exfoliated epitheliutu, 
the resulting deafness or discomfort leads the patient to consult 
a pliysician, and it is In this advanced stage, therefore, that we 
Bnt see this furui of disease. Occasionally we see cases of illfTuse 
inflaiuiuatlon of the canal which run an acute course, and which 
are characteri£e<I by the exfoliation of very large quantities of 
epithelium In sheets of perfect whiteness. In these canes, how- 
ever, the canal returns to a noniial condition after the subsidence 
(if the acute symptoms, and we can therefore hardly consider the 
|>athologlcal picture presented as that of a commencing (chronic) 
deM|uainative in flam illation of this region. How the disease 
b^ns, and wliat are its exciting causex, are questions which I 
am unable to answer. 1 believe, however, that in many instances 
the process may be l<Mike<l upon as a chronic periosteitis. exi'ited 
originally by an Inflaniniation of the underlying bone, the result 
of an extension (|)erhaps years previously) of inflammation from 
the middle ear. 

The simpler forms of the dleeaM are un<Ionbtedly of common 
occurrence. an<l will )>e fimnd groni>eil, by many autliors, among 
the oases of imi>acte<l cerumen. The appearances pre8ente<] to 
the eye, l>efore any elTorts have been made to remove the ob' 
stnicting luaiw, are verj- often those of im|>apted cennuen pure 
and simple. As we proceed to dissect out the mass, we find that 
beyond the outer layer (that nearest to the external orifice) of 
cerumen, lies a tough, leathery mass. cotu|x*«e(l of laminated 
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epithelial sbeetH at the periphery, and of a eonglotueration of 
dried pus, variounly Hhai>ed masses of epithelium, crystals of 
cholesterin, cerumen, etc., in the ceutre. When we separate the 
outermost layer from the underlying skin, we find the latter in 
various stances of inflammation. In the milder cases, the skin 
will simply present a vivid red color ; in the severe ones 1 have 
found even well-marked ulceration. In many of these cases the 
drum- membrane seeuiH to take no part in the desquanmtive proc- 
ess, which may be conflneil to the outer half or two-thirds of 
the osxeous portion of the canal, and the inner third of the car- 
tilaginous portion. I n one of the cases, of which 1 kept a careful 
record, the region of vivid redness ended quite abruptly at a 
distance of about Ave or six millimetres from the posterior and 
inferior margin of the drum -membrane. In another case I found 
the desquamative process limited to a boat-shaped depression in 
the lower wall of the OHxeous portion of the canal . No satisfac- 
tory history could be obtainetl in thiH case, but it seemed reason- 
ably clear that at some time in the past, pruluvlily in the man's 
boyhood, caries and exfi)liation of quite a large portion of the 
lower bony wall of the canal hiul taken place. The chronic des- 
quamative inflaunuation of the skin lining this excavation had 
caused the patient no pain or discomfort until the steadily 
increashig liuuinatcd massof opithellum. no longer finding room 
for itself in the excavation, began to exert pressure. Then the 
patient exjierience<l moderate i>ain in the ear and consulted a 
physician. The true condition of the itarts was fully recognised, 
and jimnqit relief was ufTonled by dissecting the tough mass out 
front its bed in the l>ony canal. About once a year, for a period 
of five years, this juitient experienced more or less discomfort in 
the ear, and each time he obtained entire relief by having the 
impacted mass removed. In a third case, 1 saw the patient for 
the first time in IST.'i, and for the second in 1BT7. Both times I 
found the im)>acted masses to be composed of quite small flakea 
or fragments of einthclium intermini;leil with hardened pus. 
The face, neck, and hairy scalp bore unmistakable evidences of 
eczema. The wiills of the canal, after the inqMicted mass had 
I)een reniovwl. were found to l>e red ami swollen, but compara- 
tively smooth. The drum-membrane hml apparently escaped 
altogether. As the im|)acl<>4l masM>s. on both the occasions taeo- 
tione<l. wen' found to consist of only small epithelial flakes, which 
did not show the slightest disiHwition to assume a laminated 
arrnngeuicnt. and which furthermore were largely intermingled 
with dried pus. 1 was disixiMtl to c<mNider this ease as distinct- 
ively ecxeniatous in chiiracicr, and <iuite different from tlioee 
ctises in which the des<iiiamiitive process shows a disposition to 
produce chiefly laminHr of epithelium intermingled with very 
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little pus. More reeetitlf, however, I have had opportunities of 
examining this patient's ear, and un each occasion I liave found 
llie laminated arrangement of the cast-olT epithelium aa well 
characterised ait we ever see it. The last time I examined the 
ear i fuund that the inflnmmatiun of the cauul bad produced 
actual ulceration of the cutaneous surface, especially along the 
lower wall and near to the dmm-menibraue. It is therefore 
clear that a strict separation cannot be iniule between theee two 
classes of coses — the eczematous and the ilesqnaiiiative. 

1 have already alluded to the Fact that when the desquamative 
tendency becomes established, it seems to pereiRt for a long time, 
and to retain its own peculiar type. The following case aRords 
a good iUnetration of this fact, and also shows how the meiubrana 
tyiuponi itself may participate in the desquamative procees. 

The patient, a strong, healthy sailor, oonsulte<l uie at the New 
York tye and Ear Infiniiary, on the Std of February, 18itt. He 
complained of constant dizziness, and almost unbearable tinnitus 
iu both ears " for some time past." No satisfactory infonuation 
could be obtained from him with re^rd to the condition of his 
ears in previous years. The deafness was so marked that 1 was 
obliged to speak to him quite loudly in order to make myself 
heard. On e^iamination both anditory canals were found to be 
filled with cerumen. After the removal of these masses, which 
were found to he composed entirely of cerumen, it was ascer- 
tained that a tough, leathery moss o'f laminated epithelium cov- 
ered each membrana tympani to a depth of not less than one 
millimetre, and completely filled the recess at the lower and an- 
terior itort ion of the inner end of the meatus. When tonchetl 
with the probe the outer surface of the mass felt as hard and 
almost as smooth as parchment. The removal of these epithelial 
deposits was accomplished by means of the slender probe, the 
forceps, and the curettes ; a solution of bicarbonate of soda hav- 
ing first, been enq>loyed for the puriKwe of softening them and 
loo«ening their connections. Tne difficulty of the task was 
greatly increased by the circumstance that, whenever the instru- 
ment touched the wall of the osseous )>ort ion of the canal, the 
patient was seized with an irresistible desire to cough. This "ear 
c<mgh." interfered so seriously with my manipulations that it was 
not until the fifth or sixth sitting tliat 1 finally sui-ceedeil in re- 
moving the last layer of enithelium. Tlie pain caused by the 
manipulations also mcreased the difficulty which the luitient ex- 
perienced of keeping hit head perfectly quiet. After the removal 
of these masses from l>oth ears, the dnim-meiiibrnne, on each 
Ride, was fuund to be re<l. somewhat thickened, and adherent in 
its central portion to the opposite promontory. The neighlK>rinK 
walls of the canal also presented an inflamed appearance, but no 
recognizable ulceration or inequalities of the surface. The dizzi- 
ness and distressing tinnitus were iu a great measure relieve*! by 
the removal of the obstructions, and there was a little improve- 
ment in the hearing. 

Since 1070 1 have seen the iwtient twice, and on both occaxions 
I found that the pathological condition described above had re- 
pmduceil itself. 

In a fifth case, finally, the desquamative process was allowed to 



86 A MA^fUAL OF DISEASES OF THE EAR. 

go on uncheckeil fora longtime— probably forn period of twenty 
years. The Inmy cnnal containing the laiiiinated epithelial 
TiiHsswas fDum) tobeeniargedtorullytvFice its noniial sifa. Aft«r 
the tiii{)Mttc<l iiiaHS had l)een removed with canHiderabledifRculty, 
the walls of the dilated ]>ortion were found to be ia an ulcerated 
and gmnulating condition, with a limited area of exposed bone 
surface. The inner wall of this large cavity presented the ap- 
peorance of a uniform granulating surface, in which not a traee 
of the riieinbrann tyiii|>ani, ossicles, or labyrinthine feneBtrte could 
bo distinguish oil. While a great deal of this damage may legit- 
imately l>e looked upon as the effect of prolonged pressure ex- 
erted by a mails located in the auditory canal, and constantly 
inereasing in size, it seems to me scarcely doubtful that the 
original disease, ont of which this desquamative affection subse- 
quently grew, wosadestrnctive [nflanimation of the middle ear, 
with probably eifniiatiou of part of the bony wall of the canal. 
However, the patient, a woman of Hveroge intelligence and forty- 
one years old, was jMtsitive that she had never hod a discharge 
from the affected ear. but admitted that, for a period of twenty 
years, she hiul exi>erlenced frequent earaches and more or less 
deafness in that ear. 

Diaffnonis and prognosis.— The produets of this form of inflam- 
mation are so easily diHtinguished from pits and cerumen that an 
error in diagnosis can scarcely occur. It is only in cases like that 
of the sail()r (see preening page) that some difficulty might be 
experienced in m-ognizhig the true condition of things in the 
ear. In this [uirticular rase the dry, hani, and comparatively 
smooth cul- de-sac at the inner end of the auditory canal would 
be very likely, at first sight, to be taken for a greatly thickened 
dnim luembniiie. The correct hiter[>retation of the condition 
ol>serviil su^exted itself at once as siwn as the curette was used. 
At ahiiiist all ]K>hits the hardened mass that occupied the inner 
end of the meatus, merged, without any noticeable line of de- 
marcation, into the neighl>orlng skin of the canal. In one or 
two jiliut's, however, a free edge of thin cuticle indicated where 
the lini' »f se|>aralion occurred. The curette was applied to 
these ]H>iiits, and. with a little ciuiticius dissecting, the fact was 
aMciTtniniHl (hid the thin, free wlgi' of cuticle constantly grew 
thicker as the dissection wax I'ontinueil farther and farther in- 
war<l. The deM<)namativo nalureof the affection was thus e«- 
tablishcd lieyond a reasonable doubt. 

With regard to the pTogwisin it\ the disease, I should not be 
juctifieil ill exprewiiig any very ixwitive opinion. The simple 
removal of the otistructirig ninHs utmost always affords the 
IMitient such nmrkiil relief that he dues not care to submit to a 
course of treatment which would have for its object, not the relief 
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of a present trouble, but the prevention of a futureone. Myexpe- 
rietice in the radical treatment of the dbeaae is therefore very 
siuall. and I iinist limit uiyself to the statement that, if left to 
itself, the duKuiee i« quite certain to reproduce the impacted 
state in from two months to two or three years. 

TreatmeHt.~lt the auditory caual is filled with laminated epi- 
tlieliaui, dried pus, and other matters, the flrnt step in tite treat- 
ment should be to remove the impacted mass. The quickest way of 
HCComplishinfT this is to dissect out the mass, or loosen itsattach- 
meats with the curette, and then to extract It with the forceps, 
or with the curette used as a pry or shallow hook. If the mass 
does not form a connected whole, it must be broken down into 
fragments and reuioved piecemeaL The xyringe alone, in this 
class of cases, will be found a very Inefficient instrument. I have 
rej>eatediy seen cases where, alter the syringe hud been used 
several times in succession without success, the mass was easily 
removed in a few minutes by means of tite curette and forceps. 
If the desquamated epithelluui is found finidy ndhering to the 
membrana tympani, in the form of a continuous leathery mass, it 
is advisable to soften it first before we make the attempt to de- 
tach It from the membrane. Strong solutions of bicarbonate of 
soda luay be used for this pnrpose. 

Once the impacted mass has been removed, the question con- 
fronts us, How can we prevent the canal from again becoming 
obstructed with a similar accumulation ? or, in other words, 
How can we radically cure the desquamative inflammation of 
the auditory canal ? So far as my own eiperience goes, I am 
unable to give any very satisfactory answer to this question. I 
iiave obtained the l>eBt results froni the daily use of the lukewarm 
douche, continued for a period of several weeks ; but I cannot 
report a single instance in which, by this means, or by instilla- 
tions of weak solutions of the acetate of lead, a well-iuarked 
chronic desquamative otitis externa, with intact drum-membrane, 
was really cured. It would be manifestly unfair, however, to 
pronounce the disease incurable upon the very limited experi- 
ence which I have hod. and yet it is hard to sm- how anything 
like an extended experience in the nulical treatment of the 
disease is to be gained. In private practice persons whose cars 
(eel |>erfectly natural, and whose hearing is fairly good, are 
UKunlly not diaposed to undergo a long course of treatment 
directed solely to the ear. In inflniiary practice, it Is useless to 
even su^^est such a course of treatment. 

Uh-rr». I'dlypolil GruirUn awl C'nriM,— The pathological condi- 
tions enumerated in this title are sometimes encountered as 
indeiiendent affections. By this 1 mean, flrNt, that ulcers and 
{Milypold growths— and possibly also caries— may occur as genu- 
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ine primary aScvlioas of the auditory canal ; and second, ttaatajl 
three conditions, although at firet simply accoin pn.nl men l« or 
Hequelm of a purulent inflammation of the middle ear, or of Home 
other local disease, may be raised tu th« dignity of prlmar}' or 
independent diseases throu(,'h the complete subsidence of (.he 
original aSection. Thus, for example, no one will dispute the 
primary' or independent nature of syphilitio ulcers and condy- 
lomata of the auditory canal ; and with re^rd to the occurrence 
of similar non-Kyphilitio lesions in this part of the ear luy iiupres- 
sion is that they always represent the effects of some antecedent 
more general disease of either the meatus itgelf or of the middle 
ear, atid as they form an essential part of those diseases, it will 
be more appropriate, 1 think, to descrilw them under those head- 
ingN than in the present section. So tar as the Indeiienilent 
occurrence of the lesions under consideration is concerned, the 
following brief histories of cases contain ail that I have to eay on 
the subject : 

The first case is that of a healthy hoy, nevehteen years of age. 
On the 7th of April, 1877, he consulted me for the first time, and 
gave the followiDK history of his trouble. During the previous 
summer he had piLssed through an attaclt of typhoid fever, and 
while he was couvatesciiig a large abscess developed in the right 
parotid region.' This al>sces6 broke and discharged its contents 
through an opening in the right auditory canal. From that 
time to the present there had been more or less discharge from 
the ear. but on the whole it had l>een diminiiihing in quantity. 
He had experienced no deafness with it. except temporarily, 
when the discharge filled the canal. Atxiut three months previ- 
ously he had discovered asmallfragmentof bonein tfaedischarge. 
On examination, I found a flattened, succulent mass of granula- 
tion tissue lying on the lower and posterior wall of the canal, 
apparently at the junction of the osseous with the CArtilaginoua 
portion. This mass, ns I ascertained by careful probing, grew 
from the edge of a not very deep ulcer, at the bottom of which 
denuded bone was readily felt. A uliort distance Ijeyond, in the 
osseous or membranous part of the canal, a second superflolal 
ulcer was found. At all other points the canal presented an 
uninflamed and natural appearance. The membraua tympanl 
also appeared to be normal. 

Treatment was commenced on the llftli of April, and on the 
20lh, ten days later, the larger ulcer was found lo be completely 
healed. The polypoid mass was first removed with the snare. 
And then the remaining raw surfaces were freely cauterlied (dally) 
with nitrate of silver, fused upon the end of a cotton-holder. 
Five or six such cauterizations were made, and then the rapidly 
contracting ulcer was completely covered with pellets of pow- 
dered burned alum. After two or three such applications, com- 
plete cicatrization of ttie parts was found to have taken plaoe. 
The more deeply situated, superficial ulcer, which seemed a very 
triBing affair in comparison with tliat which lay nearer to taia 

' Hut la. nol dtfveloprd b; 
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«xtemal orifice, proved the more ret>ellioii8 of the two. In fact, 
it had not yet entirely healed on tlie 2t)ih. when the boy retunied 
to his home in the country. A few weeks later, however, he vis- 
ite<l me again, and 1 then found that this ulcer too liad com- 
pletely healetl, no further treatment liaving been carrieil on in 
theu 



If thin ea»c could have l>een seen from the very beginning, it 
would proluibly have been nn ^any matter to trace the conneC' 
tian between the [wirolid ahtioeaH and the eu|>erflcial ulcer whicli 
wan situated near the drum -membrane. In all probability the 
a)>scetts did not break until it had kindled an acute inflammation 
of the entire lower and posterior wall of the oeeeous meatus. 
The outer ulcer prolNibly represented the spot where the rupture 
Anally took place, and the inner one a spot where the inflamma- 
. tion was more severe than at other points. At the time I saw the 
case, however, tiie isolated position of this ideer, and the al>sence 
of any evidence of InflAmmation of the parts lying between it 
and the outer ulcer, added a certain element of mystery to the 

In the second e-ase, which was first at 
ber, 1877, the conditions observed we 
explain. 

The patient, a verv intelligent lady, thirty-eight years old, 
and in fairly good liealth. staled that during the previous 
five weeks she hod experienced at times quite severe ptun in the 
right e&T. There had been no discharge, and very little disturb- 
ance of hearing, so far as general conversation was concerned- 
Her regular medical adviser had attributed the painful aHection 
of the ear to impacted! cerumen, and had syringed the canal very 
thoroughly with tepid water, but without beneficial effects. On 
examination, I found the orifice of the right auditory canal ten- 
der on pressure, and obstructed by the presence of a moderately 
large mass of granulation tissue sprinemg from the mouth of a 
recently ruptured furuncle. Beyond this fleshy mass, which I at 
once removed with the siuire. the canal was found to be tightly 
plugged with a whitish maKH which felt an hard as chalk. By 
means of the curette and forceps I was able to break down and 
remove piecemeal the entire mass. It presented throughout 
ever}' appearance of being a chaJky substance, and prultably rep- 
refiented a calcareous transformation of jius that had first under- 

Kne cheesy degeneration. (The patient belonged to a gouty 
iilly.) The inner end of the mass extended to within 
a few millimetres of the drum -membrane. After it had been 
entirely removed 1 found that the only lesion in the OKse()US i>nrt 
of the canal, beyond a moderate degree of redness and swetl- 
inp, was a circunincribed ulcer, situated poeteriorly and superi- 
orly, not far from the junction of the osseous with the cartilagi- 
nous portion. On exploration with the probe, 1 ascertained that 
deiiudc«l bone surfai-e constituted the base of the ulcer. The 
membrana tyuiiwni ap[>eare<l ti> Ik" jH-rfectly normal. 

An examination of tlie [>atient's left ear. which she had always 
supposed to be healthy in ever); resix-ct, revealed the existence of 
ft nnaU, pale, succulent, polypoid maw, springing from the poete- 
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rior wall of the (leseous canal, close to the drum -membrane. The 
eeoretiun from th^ m&as was eo scanty that no fluid could lie 
eeen Id the caual except in the immediate neighborhood of the 
growth. Exploration with the probe showed that the polypus 
wtu Bimply a Eupertleial outifrowth, not coDnect«d with any 
demonatmble dieenHe of the uone. The uiembrana tym^ni 
appeared to be perfectly natural, and there was no appreciable 
reclnese or swelling of the walls of the canal in the vicinity of the 
growth. 

I questioned the patient carefully with regard to the condition 
of her ears in the past, but could elicit no information that threw 
any light upon the peculiar lesions found. The [lain of which 
she had couipluiued during the previous Hve weeks was evidently 
due to the development of a furuncle near the outer orifice, and 
the mass of granulation tissue found in this location was simply 
the elTect of continued irritation from some source or other. 
These lesions were clearly of comparatively recent date. The 
presence of the calcareous mass in the right meatus pointed 
clearly to a (hscharge of much earlier date ; but it was not so easy 
a matter to define the location from which this discharge came. 
The middle ear, for instance, could safely be excluded as a source 
of the pus, OS the patient was positive that she had never experi- 
enced any pain or discomfort in the right ear until recently, and 
also because the condition of the drum -membrane, as found after 
the chalky uia-ss had been removed, showed no trace of any 
recent or former Inflammation of the middle ear. The discharge, 
therefore, in all probability, came from the auditory canal. The 
patient, however, it will be remembered, stated distinctly that 
she had never observed a discharge from either ear. In explana- 
tion of tliis apparently contradictory state of things, the assump- 
tion seems almost unavoidable that in the enter portion of the 
canal there must have been some obstacle which prevented the 
escajie of the pus secreted in the inner portion. Inipaeted ceni- 
men would present such an obstacle, and. by greatly diminishing 
the rate of evaporation which would take place in thepusunder 
ordinarj- circumstances (f. e., in an unobstructed meatus), would 
favor its gradual accumulation and slow transformation first into 
a cheesy and then into a chalky mass. No cerumen, it is true, 
was found in the canal at the time I examined it : but it is more 
than probable that the thorough syringing whiiih the ear had 
received at the hands of the attending physician had removed 
all that was there. 

The question relating to the exact source of this assumed dis- 
charge—whether the latter came from the circumscribed ulcer 
described above, or from some previous dilTuse inllammation, of 
which this ulcer was the last remaining trace — is one which I am 
anable to answer. Withregard to the treatment and subsequent 
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progreea of the case, there in very little of interest to comiiiunl- 
cale. Both alcerv healed alowly under the use of nitTat« of tiilver 
(in the form of a bead) aiid (later) powdered todoforiii. A dry 
eeiema, affecting the oriflcee of the canals, continued for several 
weeks after the nlcers had healed, and then ilnelf finally disap- 
peared. As late as during the sunuiier of lt479 I found both 
canals still quite natural in appearanee. 

In the forgoing cases the bony structure of the meatus was 
involved to only a very slight d^ree, and after tlie ulcer bad 
healed noirr^ulaiity of the surface remained to indicate the spot 
which it had recently occupied. In the following cases the dis- 
ease of the hone constitutes a more prominent characteristic. In 
common with the case laet descrilied, however, they lK)th were 
seen for the flnt tiuie only after they hod reaelie<l a more or less 
advanced stage of development. Neither the condition of the 
parts nor the patients' own statenients furnished the slightest 
clew to the anteeedent pathology of the disease. 

The flret of these cases was seen at the N. T. Eye and Ear 
Inflnnary on the 25tli of October, 1871. The patient, a healthy 
man, twenty-two years of age, sought relief at the institution on 
account of an acute affection of the left ear. As a matter of 
routine, I also examined the ritrht ear. of which the patient had 
made no complaint, and found the caiml blocked by a large and 
hard plug of cerumen. After the mass liad been extracted, I dis- 
covered that a ridge of bone, altout two millimetres high, crossed 
the tower wall of the osseous canal, at right ant^les to its long 
axis, and only a short distance from the line of junction of the 
cartilaginous and osseous (Mirtions. Along its sides this ridge was 
covered with sinall. soft Kranalations. (^uite flnii pressure with 
the prube failed to break ofT any portion of the irregular, free 
edge of the ridge. The druui-meinhmne showed only insignifl- 
oant changes, and there was simply moderate redness of the canal 
in the neighl)Orhood of the carious region. The watch wofi heard 
at distance of six feet. No evidences of syphilis could be found, 
and the patient was very )>ositive that heliad never had a dis- 
charge froni the right car, nnd hod never experienced pain in it. 
(The patient was seen again only once, a few days later.) 

The second cose was seen on the ITth of March, 1873. The 
patient, a strong, healtliy man, of fifty years of ace, consulted 
me for a slight diminution in the iicuteneHS of his hearing. On 
examination, I found both canals tilled with cerumen. The 
inipacte<l masses were remove<l, and the patient obtained the 
desire^l relief. 

(In the 2'M of June he consulted) me a second time, and on 
examination I was suqirised to find that tlie canals were again 
olwtnicted with the same material, though in smaller quantity. 
The removal of the imtMicted iiiosses again afforded the desired 
relief. 

On the 90th of July the iiatient consultetlmefor the thinl time. 
The right ear, he said, luul felt full, ami iit times he hni) pxi>erl- 
enced iiain in it. On examination, very little cerumen was 
found in the outer portion of the caiuil, but in (he iiiuuediate 
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ciated with a. ninited ulcerative prooeHj or cnrieH ; the 
which I had laat eytiiiRed out being in all probability \ 
pus which bad accuiiiulated around the bony ninsH. T 



vicinity of the inembrana tympani there was a nioall maw of 
what appeared to be ct-ruuien. An this mase was flruily im- 
pacted in ttie anterior cul-de-sm^, between the druin-iiieuibranc 
and the waJl of the canal, 1 instructed the patient to um inbtilla- 
tione of a warm solutiun of bicarbonate of soda for two or three 
days, aiid then to let me examine tlie car again. This be did, 
and when 1 afterwan) saw hitn, 1 found no diflleulty in syrineing 
out the a^-puiiiulated material. Ao inspection of tne canal then 
revealed the fact that an irregularly shaped body still occupied 
the entreiiie inuer end of the meatus ; ptut of it, in fact, eeeuied 
to be tuuchiiiR the uiembrana tympani. The free surface of tjiis 
mass was uiatle up of three or four Jagged elevations, which felt 
like bone when they were touched with the probe. One of them 
was so prominent that I found no difficulty in seizing it ftrmly 
with the forceps. It was perfectly immovable, however, and 
there could therefore no longer be any reasonable doubt that 
this jag^ped ridge was in reality' an exostotiis or hyiierostoeis asso- 

' ' " '" " ' ■i"— "*■■■""—>""-"- ""-i.." ; the material 

y hardened 
B bony mnsH. The mem- 
brana tympani was moderately thickened and opaque, but free 
from all other evidences of old or recent intlaiiimation. The tick- 
ing of the watch was heanl at a distance of two feel on the right 
side, and four feeton the left. Careful inquiry into the patient's 

ut history failed to throw anv light upon the origin of this 

cal carieii of the meatus. The left ear was not examined. 

On the 4th of September, J8T4, I aoain saw the patient. He 
ssid that he had experienced no unpleasant sensations in elth» 
ear until a short time previonsly, when a slight discharge de- 
veloped in both ears. On examination I found that the carious 
spot in the right meatus was covered with foul and cheesy pus, 
and that almost the t<auie leelon exixted In the left canal In botJi 
ears the carious spot was situated on the lower wall of the 
meatuH, close to the drum-membrane, and on both sides the spots 
were of about the same size. 

On the Uthof November, 1878, the i>atient reported that dur- 
ing the previous summer he had experienced two or three attacks 
of moderately severe pain in the left ear, accompanied by a dis- 
charge of foul matter. At about the name time he had found two 
siualT Fragments of bone in the discharge- The right ear had 
given him no trouble, though on one or two ocoasionslie had 
noticed aslight discharge from it. Un examination I found that 
the carious excavation in the left ear had increased decidedly in 
extent, and that a ridge of newly fonued bone, aliout two milli- 
uietres In height, traversed the canal along the inner limit of the 
ulcer, and in close proximity to the uiembrana tymirani. A very 
foul, dark pus covered the region of the ulcer. On the right side 
no material chauge could be made out in the condition of the 

The subsequent treatment consisted simply in the regular use 



local 



The thought of syphilis suggested itself lo my mind, as soou as 
I diseovereil that l>oth osseous canals were symniefrically die- 
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eueeil ; but the patient's ruddy countenance and i<plen<liil phy- 
xigue, his a^e. hitt hit^h social ftaJiding, and the absence of any 
other evidence of constitutional nyphilid, mode me look upon this 
dueose ai a verj' iuiprolwible cause of the peculiar leelona 
described above. The only hypothesis which I can offer in place 
of the syphilitic one. is that which represents these lesions as 
iMing the sc<]Uelte of a double otitis media that ran its course 
dunng the patient's hifoncy or childhood, but of which all traces 
had long before diiiappeare<l. 

la the following case, which deserves the title of primary 
caries afOte osseous portion of the exUntal auditory canal more 
fidly than does any case that I have ever seen, the exact iiathol- 
ogy or mode of development of the disease is by no means clear. 

The patient, a healthy woman about thirty-five Tearx of age, a 
member of one of the sisterhoods of the Episco[)al Church in this 
city, consulted me on the 8th of June, It**, (or the purpose of 
. having a " tumor" removed from the left ear. The only nistory 
that she could give wiu< this : About three weeks previously she 
eii)erienced a slight pain in the left ear, and a few hours liUer 
she noticed that there was a slight discharge from the ear. She 



denly become impaired ; and on eiamining the ear to ascertain 
what might be the cause of it, she discovered that the outer ori- 
fice was nearly closed by a red, fleshy mass. Thinking that she 
might have made light of the degree of |>ain exi>erienced at the 
b^innine of the disease, I questioned her verj- closely on this 
point. Blie wau very i>ositive, however, that she ha<l experienced 
only a few twinges of pain at intervals during a |>art of one day, 
and these twinges, she said, were almost too trivial to deserve 
the name of pain. The hearing, so far as she knew, had always 
been perfect u]) to the time referred to above. Un examination, 
I found the outer orifice blocked by a r«l, moist, firm, fleshy 
maw which sprang by abroad ba>« from the lower and posterior 
wall of the meatuM, a very short distance outside the line of junc- 
tion of the cartilaginous with the osseous jxirtion of the canal. 
From the flruiness of the inans, from its uneven surface, from the 
palnlew manner in whicli it had develope«l. and from its rajiidity 
of gro»-th, I was at flnst disposed to consider it as a rancerous 
growth ; but after I had cut it oft flush with the level of the sur- 
nmnding healthy skin — a procetlure which caused her very Uttle 
pain— [ iiltserved that a canal ran through the centre of the 
uiuior, from its bttue to iis sununit, and I at once abandoned the 
idea ii( a cancer. These hollow tumors, in niy experience, grow 
onlv from the mouth of an abscess, be the latter slnmly furuncu- 
larln its nature, or ot deeifer origin (de[iendent on t>one caries). 
In the present case, the introduction €)f a curveil [>rol>e revealed 
the existence of a limite«l area of ex[MMied bone, which felt like 
tile free outer etlgeiif tlieosstiitis meatus. The drum-lncmbraue 
and the inner luilfof the external auditory caiml seemed to be 
normal, and the removal of the growth restored the hearing per- 
fectly. 
Un the 9(nh of June, aft«r fruitless efforts to arrest the growth 
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by moans of nitric nciil, I again resortc<l to t)io use of tbe knife. 
I took ttiiH Ktop liecauBe the Heshy iitium had again nearly lllled 
the orillee of the auditory caiiul. and therefore threutene<l to 
diminiHli the patient's hearing iH)wer during tier vacation, which 
she was thon about to take. 

On the Kith of July she returned to the city, and reported that 
during the first two or three days of the month her ear became 
very much swollen, below and behind the meatus ; and while it 
was in this condition she discovered, at tbeoriRceof the canal, 
in wiping it out. a small fragment of iKine. The swelling then 
rapidly subsided, the discharge ceased, and the ear seemed to her 
to return to a |H>rfectly natural condition. The only trace of 
the former disease tliat I could find, when 1 examined the ear, 
was a Miiiall nodular cicatrix, at the spot where the granulation- 
tissue hod previously existed. 

It would be extremely interesting to know what were the 
precise changes that led to the limited death of the bone in this 
ease, but unfortunately we pan only speculate with regard to 
their nature. The ahnost entire absence of pain during the 
incipient stage of the diseaflc, coupled with the fact that a sepa* 
ration was founil to have taken place )>etwecii the projecting end 
of the iKine imd the cartilaginous framework of the auditory 
canal, sug[;<'stH the i>oSBihility of a change akin to chondromala- 
oosis (sec j>. 40) ad the starting- {Mint of the entire series of 
morbid phenomena. 

In all the five cases deseribed in the present section, theleeiooB 
ol>served in the auditory canal presented every api>earance of 
bi'lng j>rimary in their nature, or. at all eventf, indei>eudent of 
any reciigiiizahle disease of the middle ear. 

*'u/»f (/jcm/i/H/im.— These formations, whichare only very rarely 
encountered in the external auditorj- mnal. are probably always 
due to some of the secondary elTeets of an inttanniiation of the 
middle ear If they are seou for the first time in a i-ime in which 
nil othiT evideni-es of the middk'-ear diKeose have disapi>eared, 
then- may l)e some difficulty in understanding tlieir true nature 
and origin; hut it is a very easy matter to understand the |>athoI- 
ogy of t hi*e format ions when we have thcop|>ortunity of actually 
wiliiessing the differi'nt stages of their development, as was lay 
g<HHl fortune in two of the ciises now about to be narnded. 

The first case furnishes an instance of tlie development of a 
mrit-like bridyt of Jl<!<h in the uuditory canal. 

The ixilient. a feiiiiitc, twentv-flve years of ace, and in good 

S'neraf health, pn'-uuteti herself fi)r In-atnient at the New York 
vcHndEarlnnrnniry. on thelMlthof August. IHTI. She stated 
tliat there hii<l Isi-n a discharge fnini the left ear during the pre- 
vious ihrif years. On examination I found the outer onllce 
lllliil with a iM.Iyimid growth. With Blake's snare I then re- 
nioviHl ill siii'Ci'KNi'on four distinct iHilyjNiid mosses, all of them 
gn>wiiig Innit the walls of the innlitiiry canal, and not connected. 
so far OS I could disiuver, wit h carious boue. 
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nitrate of nilver. 

On the 23(1 ut September I examined the ear again and dis- 
covered that twooftliestumfia— situated ot<l>OHite to each other, 
one on the upper, the otiier on the lower wall of the lueatUD — 
had eoale«rad m as to funn a distinct cord-like bridge of flesh, 
stretching from tlie u|i[>er to the lower wall of the meatus 
Moderate BtretchiiigoflhiR band with the probe failed to produce 
a niptnre, and. being anxioue to (tee whether it uiiuld shrivel up 
and diRappear of itxelf. or wliat would become of it, I abstained 
from any further Interference, and simply advised the [wtient to 
syringe the ear daily with lukewarm water. 

On the 4th of October 1 found that the fleshy band hod per- 
ceptibly diminished in diameter. There was also rerj' httle 
dischan^. 

On the Gth of December 1 found that the discharge had ceased 
entirely, and that the walls of the meatus were perfecllv dry. 
The fleshy iHtnd had diminished to the proportions of a slender 
oonl scarcely one Tiilllimetre in diameter ; and when touched 
with theprobe it felt dry and stiff, as if it were made of parch- 
ment. The mass of granulation -tissue had undoubtedly become 
completely covered with epidennis, and then the process of con- 
traction, which is common to all newly formed connective tissue 
OS soon as suppuration ceases, hod reduced its pn>i>ortionB to 
those of a slender cord.' (The imtient did not aubsequentlr 

In another case I had an opportunity of watching the same 
series of (lathologlcal changes take place on a much lar^r scale. 

The |>atient, a rather dull t>oy of twelve, was brought to the 
New York Kye and Bar Inflnuary by his parents, on the 8th ot 
July. 1U~). Three years previously he had poasetl through an 
attack of scarlet fever, but no dischance from the ear had I»en 
noticed until a short time before his visit to the Inflrmary, On 
eiamiuation. ] found the entrance to the canal blocked by qult« 
a large massof granulation- tissue. The removal <if this mass by 
means of Blake's snare brought to view a tiark Ixxly, which felt 
Iianl when touched with the pr(il>e, and seemed to l>e tightly 
wolged in between the anterior and )>ostcrior walls of the canal. 
BteaSy traction, by means of a steel lictok Intnsluced flatwise be- 
tween the foreign body and the upi>er wall of the meatus, and 
then turned )X)int downward as som as the inner end of the hani 
uuiHS had been reache<I, bn)ught it away entire. It pn>ved to l>e 
a prune-pit of moderate size. Neither the Ixiy nor his i>arents 
could account f<)r its presence In tho ear. That [lortion ot the 
meatus in which the greatest breadth of the pit lav seemed to be 
larger tliaii the natural sif.t>, while just lieyond and just this side 
of the dilated jK>rti<in the soft [Hirts of the canal apjK'ared to 
be swollen. 

Nine davs later 1 saw the patient a second time. The inner 
limit of the dllateil |H>rt ion— corn>si)on< ling to the junction of the 
inner and middle thirds of the osseous iHtrt of the canal — was 

npurtad k Tviy similar oshi In the 
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then the sent of a. rinc-shaped mims of granulation-tisane, which 
etiLTuached very decidedly u{>oii tlie tudibre of the meatus. 

Sixteen days later still (August 4tli), 1 TouikI the calibre of the 
canal almost obliterated by this hums. AUIioukI) tlieprol>e could 
Btill bepaseed through the cent re of the obstruct iiigKranuiations, 
the appearance presented was tta if the calibre of tlie canal bad 
been completely obliterated at this point. 

During the following week three applications of chromic acid 
(in cryxtalline fonn) were made to the central portion of the 
mass. This caustic, however, set up so much inflammation that 
1 was obliged to abandon Its use. The boy was not seen again 
until the 2d of 8epteniber. The canal was then found to be per- 
fectly dry. and the patient said that the discharge ha< I ceased 
several davs previously. The ring-shaped muss of granulation- 
tissue had "become transformed into a solid cul-de-sac, completely 
obliterating the calibre of the canal. The tissues were dry, 
Bin<Hith and flnii, and no longer resembled granulatioD-tissue. 
In the centre of the masH. a small scab, about the size of the head 
of a pin, was visible. After this hail been torn off, the probe 
could readily l>e pushed through to the broad part of the canal 
beyond. 

EfTorts at dilatation, by means of small laminaria bouses, were 
kept up during the fi>llowing two or three days, but tbey caused 
considerable pain and proved of no avail. On the 38th of Sep- 
teinl>er fiimiufc nitric lu'iil was freely applied to the centre of the 
uiaM. The jHiin caused bv this application was only moderate. 

On the 4tb of Octolier 1 found that the acid had made quite a 
free o|>enLng in the ma.-<s. The application was not repeated, and 
yet tlie tissues forming the annular constriction continued to 
contract (ecntrifu^iUly). and the calibre of the canal to enlsr^, 
until, on (lie 23d of Jioveiidier, wlieii I saw the boy for the lant 
time, very little trtu-e remained of the matw. — which, if it had 
been left to ItKcIf, would undoubtedly have forme<l a i>ennanent 
obstruction in the canal, in the sha])e of a diaphragm or false 
menibranc. The discharge, which miule its appearance sooo 
after the application of the m-iil. hail entirely ceased. Beyond 
the narrowed {Mirtiou of the ciuial. which was very near its inner 
limit, the membraiia tyiuimni was plainly visible. Its lower half 
w(Ls i>errorute<l near the centre. 

The following cose completes the picture which nitrio aroid 
8[>i>ikKl in the preceding CAse : 

The luitient. a female. twciity-siK years of age. consulted me at 
the -New York K.ve and Kar Intlrmary, on I>ecem)>er 1, 18T8. She 
hiul >H-en somewhat liar<l of hearing all her life. In childhood 
tlicn- had been a discharge from )>oth ears, but during recent 
yi'iirs there liiul not lieen any from the right one. In this ear the 
wiili'h wiishi'anl only when presseil llrndy a^iinst it. The left 
ear prcsi'iitecl the oriliniiry a]n>earunce of an uncomplicated 
chronic purulent iiillammatlon of the middle ear. An exanilna- 
t ion of the right ear revealeil the following'condition : the meatus 
was normal : at its inner end it terminated in a smooth, parch- 
ment-like membnine. of uniform but slight concavity outfranlly, 
and I'Hiking very much tike a mcndinina tym{>ani from which 
the malleus hiid'becn rem<)ved. When lapi'>ei) with the prohe 
thiH membniiie gave f<irth <(uite a loinl HOiind, such as is heard 
when a stiff piwe of parchment is ln'iit. It ap()eared to lie con- 
siderably tli'^-ker tliaci the normal it rum -membrane, and, at every 
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|M>irit of the p(>rii>h«rv, lutsstnl without the sligbtpst Iireak or 
irri<t;iitarit>' into tite ttkin of ilie iiiiditury ohiikI. A mjit-ilUtial 
olinrrvtT iiii|j;)it vt>ry rviulily, I think, have token thiitstnui)^ 
<liiii>}ir)iKiii for the iiifiiibnitin tymiuuii. Hh greater proxhiilty to 
theeitenml critlce. however, ainl tliefilMterici-'uf theliundleot tlie 
hammer, ihowml nhtiust eonolufively that, iiotwjtiistandhig its 
<lry. iiieiiibmrious character, it wuh nut the druru-iiieiiibnuie, but 
a n«w-runimtioii ot Hume kind. 

So far an its intluenM.' u[>oii the heariiit; was etniwrned, Buch a 
tiioiiihmiu>u8 dinphniKtii coidd only act tw an ohistucle. I there- 
fore had no hesltatiou in luakio); a tnti fruoiul incision thrungh 
It. The anijcniar flu))H tlius made uhowed very little dlMMwitloo 
to retract. They were readily bent over toward the walfn of the 
iiieatuii, however, and thnii a view of the deet>er Btructuree wan 
obtained throutfh the irreKolnr o|iening. All that could be seen 
at that tune wud the red and niuist uiiicoub membrane of tlie 
liromontory, Nituated alMul four €ir flvo inillimetreB l)eyond the 
plane of the fulxe meiiibrane. As an evidence of the vitality of 
the latter. 1 mi);ht uiention the fact that, a very few minutes 
after the incifionn had been inatle. a fflisteninK border of blootly 
fieruni waa noticed aloni; eiu-h of the eut ed^res of the angular 
flapit. Tlie improvenieiit then ol)i«>rved in the bearing, at least 
for converx)vtion. wat> quite marke<l ; for the watch, the hearing 
diHtnni-e wiw liicrenHml to four inclicit. 

At Hie next vicit, a week later, the imtient reporte<l that there 
had l>e<'n a constant dJKchnri^ from the right ear since the day 
following the operation. Tlie i>erforatioa was then circular tn 
fihaiM, from three to fotir inillimetreB in diameter, and through 
it the relations of the deeiK-r parts coidd l>e distinctly made out. 
It was thusascertaine«] that the handle of the hammer was still 
entire, though a<lherent to anil eovereii upat its tip by the tissues 
of the promontory. The short piiicew of this otvicle c<mkl be 
distinctly recognized at the inner tnlgi' of the base of the false 

When liutt seen the [Mttient still ooiniiliiined of a slight maeo- 
purtilent diBcliarge. ikiid no marked I'liaiiKe had taken place in 
the mmdition of the luirls. 

The two prc<-eding Mtses throw light each one upon the other. 
In that of the l>t>y. for exitmple. Ilien> can hardly be any reason- 
able doubt tluit if I had not lnterfere«l vigorously with nitric 
acid, a false membrane or diaphntgm, Himilar in every resiXM't to 
that which was obserN-ed in the num of the woman, would have 
develoiKHl at the seat of the constriction. On the other hand, 
hail 1 not previ<iuMly watche^l the i>e<-uliHr l)ehaTior of the grun- 
ulat ion-tissue in the boy's caist-, and alM> In that of the first case 
(p. 04), I might have experienced difllculty in explaining the 
]ireM-nee of such a parehment-like diaphragm in the osseous 
IHirtion <.f the tiuditoT>- canal. In all three cases the different 
ste|Hi of the iimeexK wer(> essentially I lie wiine. I'niler thesthuu- 
tus of sonu- irritating <'nus<-. granulation tissue was prcshiced. 
Two gninuhiting surfaces nu't at a time when then- was not a 
BufHcicMt current of fluid secn-tion to pn>vent them front uniting. 
Knd they accordingly united into a single mass. The original iiri- 
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rior wall of the osseouB canal, close to' the drum-membrane. The 
Bccretion (roiu this maea wa« bo ecjuity that no fluid could l>e 
seen in the caufti except in the lmmediat« uelKliborhood of ttio 
t^rowtli. Exploration with the prol>e showed that the |K>lypu8 
was Biniplv a Buiierflcial outerowtli, not connected wilh any 
demonstraote diHeiwe of the bono. The iiiembrana lyuipanl 
api>eared to be perfectly natural, and there was no ap^ireciable 
reunesB or swelling of the waIIh of the coiiul in the vicinity of the 
growth. 

I qucBtioned the patient carefully with regard to tbe condition 
of her cars in the pimt, but could elicit no information tliat threw 
any light upon the [tcouliar lesions found. Tlie |iain ut which 
she had complained during the previous Ave weeks was evidently 
due to the development of a furuncle near the outer orifice, and 
the nia»B of granulation tissue found In this location was simply 
the effect of eontisued irritation from some source or other. 
These lesions were clearly of comparatively recent date. Tho 
presence of the calcareous inass in the right meatus pointed 
clearly to a diseliarge of much earlier date ; but it was not so easy 
a niatter to define the location from which this discbarge came. 
The middle ear, for instance, could Bateiy be excluded as a source 
of the pun, lis the t>atient was i»ositive that she had never experi- 
enced any piiin or discomfort in the right ear until recently, and 
also l^ecaiise the condition of tho drum •membrane, as found after 
the chalky imiss tiad been removed, showe«l no trace of any 
recent or former inflammation of tho middle ear. The discharge, 
therefore, in all probability, came from the auditory canal. The 
patieut, however, it will be remembered, stated distinctly that 
dhe hiul never observed a discharge from either ear. In explana- 
tion of this a])]Mrently contradictory state of thin)^, the assump- 
tion seems almost unavoidable that in the outer portion uf the 
canal there must have been some obstacle which prevented the 
escai>e of tho puH secreted in the inner |>ortion. Impacted ceru- 
men would present such an obstacle, and, by greatly dintiiiishing 
the rate of evaporation which would take pla(N> in the pus under 
ordinary' circuuistaiiccs (t. f., in an unobstructed meatus), would 
favor its gnulual aecnmulation and slow transformation first into 
a cb<>esy and then into a clutlky niass. No cerumen, it is true, 
wns found in the cunni ut the time I examined it ; but it is more 
tluiii prolmble that the thorough syringing which the ear had 
rtvi>ive<l at the hands of the attending physician had removed 
all tlutt was there. 

The question relating U> the exact source of this asBunicd dis- 
charge — whether the latter came from the cirenmscrlttetl ulcer 
dtiieril)e<l aliove, or fnun some previous difTtiM! in Ham mat ion. of 
which this nicer was the last remaining truce— is one wliieh I am 
unable to answer. With regard to the treatment and subsequent 
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IS of the case, there is very little of interest to romiuunl- 
cate. Both ulcers healed Hlowly under the use of nitrate o( silver 
(ia the form of a bead) and (later) powdered iodoform. A dry 
eezema, affoetiog the uriflc«8 of the canals, continual for several 
weeks after the ulcers had healed, and then itself finally disap- 
peared. As lat« as during the euiuuier of 1870 1 found both 
cannlH still quite natural in api>earance. 

In the foregoing cases the bony structure of tlie mefttus was 
involved to only a very slight degree, anil after the ulcer had 
healed no Irregularity of the surface reiuained to indicate the spot 
which it had recently occupied. In the following cases the dis- 
ease of the bone constitutes a more prominent characteristic In 
couinion with the case last described, however, they both were 
seen for the first time only after they had reached a more or less 
advanced stage of development. Neither the condition of the 
parts nor the patients' own statements furnished the slightest 
clew to the antecedent pathology of the disease. 

The first of these cases was seen at the N. T. Eye and Ear 
Infirmary on the 25th of Ortober, 1871. The patient, a healthy 
man, twenty-two years of age, sought relief at the institution on 
account of an acute affection of the left ear. As a matter of 
routine, I also examined the rittht ear, of which the patient had 
made no complaint, and found the canal blocked by a large and 
hard plug of cerumen. After the mass bad been extracted, I dis- 
covered that a ridge of bone, about two millimetres high, crossed 
(he lower wall of the osseous canal, at right angles to its long 
axis, and only a short distance from the line of junction of the 
cartilaginous and osseous [>ortione. Along its sides this ridge was 
covered with small, soft granulations. Ignite firm pressure with 
the probe failed to bretw off any portion of the irregular, free 
e<lgeofthe ridge. The drum-membrane showed only insignifi- 
cant changes, an<l there was simply moderate redness of the canal 
in the oeighborhooil of the carious region. Tlic watch was heard 
at distance of six feet. No evidences of syphilis could be found, 
and the i>atient was very iK>sitive that heliad never had a dis- 
charge from the right ear. and hud never exi>erieni-ed pain in it. 
(The patient was seenagain only once, a few days later.) 

The second case was seen on the 17th of March, 1873. The 
patient, a strong, healthy man, of fifty years of age. consulted 
me for a slight diminution in the acuteness of his hearing. On 
examination, 1 found >Mith canals filled with cernnien. The 
impacted masses were removed, and the i>alient obtained the 
desired relief. 

On the 3^1 of June he consnlteil me n second time, and on 
examination I was surprised to find that the canals were again 
olwtructed with the same inalerinl. though ineniallerquantity. 
The removal of the imiiacted masses again afforded the desired 
relief. 

On the aeth of July the jMitient consulted me for the third thne. 
The right ear. lie said, had felt full, iitid at times he had exi>eri- 
enced |>ain in it. On examination, very little cerumen was 
found in the outer portion of the canal, but in the immediate 
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^hM *a„nr Ji)!^ ■V^"!*"*''^ tJHipani there waB n email iiiaf« of 
Pact^d in tl^ I - *® «-r«"»eri. Ab thin mass waa flniily iui- 
wd the w„ „f li^""'' ""> do-sae. Iwtween the drum membrane 
t'one or a !ri ' *^^, '=^*'' ' "istructed the patient to use inetilla- 
<lay8 ami *k ?"'V"°° "' bicarbonate of soda (or two or three 
and whp„ ,1° ^ '«J "'« examine the ear again. This he did, 
out tlifi n„ afterward saw him, I found no difficulty in Byrinmng 
«Veal«jTi?'",""'"*.*"'* "'^ferial. An inepection of tlie canal then 
the ejtPB.. ■ * ''"** *" irregularly shaped body still occupied 
*o be tou..v5 '""u' ^"*^ "*' *''^ "leatus ; |»rt of it. in fael, seeuied 
•"asa Who , ? *"^ menibrana tympani. The free surface of this 
like bona ^*, "P *'^ **"*« or four jagge<l elevations, which felt 
*«a 8o i^J!^ ." "'*y *<^'* touched with the probe. One of them 
with thi »""*"' *''** ' found no difficulty in Heiiing it flmdy 
therBooniH "l^P*' ^* *** perfectly iumiovable. however, and 
this jacirtlrt therefore no longer be any reaxonnble doubt that 
ciatedwui. ""S* *'** "' reality an exostosis or hyperostosis asso- 
which I I, J*. "'"'*«1 ulcerative process or caries ; the uiateriat 
pus whichu * ByrinKe<i out being in all probability hardened 
brana tvi ***. ^'^'''''u'ateil around the bony mass. The inem- 
fromali ji'.'f*"' *** moderntely thickened and i>paque, but free 
lag q( th ' evidences of old or recent inflammation. The tick- 
Bide nn w ^'atch wajt heardat adiBtanceof two f^t on the right 
Datit hV'l '"'"■ feeton the left. Careful inquiry into the patient'B 
1^ ^t- "^ 'a''"^' '" ">"*" *"y '*Kl't upon the origin of this 

(>n »K *** *'^e meatuB. The left ear was not exauimed. 
BUd th t ?"■ "^ September. ia74. 1 again eaw the patient. He 
ear iiii?ii ***"* exiH'rienced no unpleasant eenHations in either 
VBlnrti.1 ■ a short time previouBly, when a slight discharge de- 
«DOt itT.lI' ^'**"' ^'*"'- ^" exandnation 1 found that the carious 
.' J . J™ *be right meatus was covered with foul and cheesy pus, 
eaHith "'""wt the same lesion existetl in the left canal. In both 
,nat i^ariouB BiMit wan situated on the lower wail of the 
meatus, cliwe to thedrutiimembrnne, and on l>oth sides thespoU 
Were of aUmt the same kIw. 

in *h *** '^"' **' November, 1876, the patient reported that dur- 
"1^ 'he previous 8ummerhehadexperienced two or three attacks 
"I moderately severe pain in the left ear, accompanied by a dis- 
cQarge of foul matter. At about the saTno tiine he had found two 
«5'«ll fragments of bone in the discharge. The right ear had 
8|>Ven him no trouble, though on one or two occasions lie had 
••otietMl aslight discharge from it. On examination I found that 
the carious excavation in tlio left car h»ul increased decidedly in 
•»I«nt. and that a ridge of newly formed bone. at>out two milli- 
jiietres in heiglit. traversed the canal along the inner liuiit of the 
uicsr, and hi close proximity to the memhrana tym|Hini. A very 
|<"il. dark pus covered the region of the ulcer, t^n the right elde 
^ material change c<iuld l*e made out in the condition of the 

^^'be subsequent treatment consisted simply in the regular use 
Y' the wunii douche, for the imriMMiH of removing the foul pus 
■■^Mii the canal : the patient lieing unwilling to submit to an.v 
■■lore systematic efforts to indu<-e i>crmanent healing of the 
^ariiins'Kiiots. <iir>ccla1lv as 1 could not promise to him successful 
■^iilts. ' ' • 

J '^'lie thimght of sypliilis suggested itself to my mind, as Boon as 
i canals were syiniuetrically <liB- 
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eaeetl; but th« patient's ruddy couuteniinco tind xplendid |>hy- 
ttique, his age. his hii^li socia.1 standing, and the abxcnce of any 
other evidence of constitutional syphilid, iiindt; nie look upon this 
dieeaae as a, very iiiipro1>aI>le cause of the peculiar lesions 
described above. The only hypothesis which I ciin offer in place 
of the syphilitic one, is that which represents these lesions as 
being the se<iuehe of a double otitis luedia tliat ran its course 
during the patient's infancy or childhood, but of whii^h all traces 
had long before disappeared. 

In the following eatJC, which deserves the title of primary 
caries of the osseous porlion of the exteniat auditory nanul more 
fully than does any case that 1 have ever seen, the exact pathol- 
ogy or mode of development of the diHeosc ie by no means clear. 

The iiatient. a healthy woman alxiut thirtyfiveyearsof age, a 
member of one of the sisterhoods of the Episcoi)al ('hurc)i in this 
city, consulted me on the Dth of June, IWW, for the i>urpose of 
. having a " tumor" removed fitmi the left ear. The only nistory 
that she could give wiis this : About three weeltx previously she 
experienced a sligtit pain in the left ear, and a few hours later 
she noticed that there was a slight disctiarge from the ear. 8he 
paid very little attention to the discharge, as it was very slight 
and gave her no special annoyance. Two or three days before 
she came to see me, she noticed that her bearing had rather sud- 
denly become impaired : and on examining the ear to ascertain 
what might he the cauxe of it, she discovered that the outer ori- 
fice was nearly closetl by a red. fleshy moxii. Thinking that she 
might have made light of the degree of pain experienced at the 
beginning of ti)e disease. 1 questioned her very closely on this 
point. 8ne was very jK)«itive, however, tlint she had experienced 
onlv a few twinges of )>ain at intervals during a part of one day, 
an<t these twinges, she said, were almoxt too trivial to deserve 
the iiBiiie of pain. The hearing, so far as she knew, had always 
been perfect up to the thne referred to above. On examination, 
1 found the outer onflce blocked by a red, moist. Arm, fleshy 
mass which sprang by a broad base from the lower and posterior 
wall of the meatus, a very Hhort distance outnide the lineof junc- 
tion of the cartilaginous with the osseous jtortion of the canal. 
fVom the firmness of the mass, from its uneven surface, from the 
painless manner in which it had develope«l. and from its rapidity 
of growth. I was ul first disposed to consider it as a cancerous 
growth : but after 1 had cut it off flush with the level of the sur- 
rounding healthy skin— a proce<lure wjiich cauKe<i her very little 
pain—I observed that a canal ran through the centre of the 
tumor, fr<mi its base to its summit, and I at once abandoned the 
idea of n cancer. These hollow tumors, in luy expterience. grow 
only from the mouth of an abscess, be the latter simply furuncu- 
larin its nature, or of deeper origin (de|>endetit on bone caries). 
In the present case, the intr<Mlu<'tion of a curved probe revealed 
the existence of a limite«] urea of exi>osed bone, which felt like 
the free outer eilge of tin- reiseouii meatuM. The drum-membrane 
and the inner half of the external auditory canal seemed to be 
nnmial, and the removal of the growth restored the bearing [>er- 
fei'tly. 
Uu the 20th of June, after fruitless efforts to arrest the growth 
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by iiieans of nitric noid, I again resortetl tn Itip use of the knifo. 
I took tliiH Htep Ixicauee the flMihy iiiiuw luul a«Miii nearly nitptl 
the oriHct" of the auditory cuiiut, anil thttrc-fore threaleiie<l to 
diiiiiriiBh thu patient'o hearint; jxiwer duriiii; her Tacation, which 
she wan thou about to take. 

On (he l(it)i of July slie retume<I to the city, and reported that 
during the flret two or three daye of the month her ear became 
very much swollen, below and behind the nieatus ; and while It 
waa in this condition she diNcovercd, at the oriflceof the canal, 
In wipintf it out. a small fro^ueut of l>one. The Bwellin^ then 
rapidly su1>Hidi>d. the diiwlmr^ ceaiietl, and the ear seemed to her 
to return to a perfectly natural condition. The only trace of 
the former dinciiHe that I coulil find, when I exnmhied the ear, 
waN a hiuilII no<luIar uii-atrix, at the spot where the granulation- 
tixHue hail prevtouiily existed. 

It would be extremely intercnting to know what were the 
precise changes that led to the limited death of the txine in this 
cane, but unfortuiuitely we can only sp<wu1ate with regard to 
their nature. The almost entire absence of pain during the 
lnci])ient stage of the disease, coupled with the fact that a sepa- 
ration was found to hare tiUcen place tietwecn the pnijecting end 
of tlie bone and the cortiluKinous frjunework of the auditory 
canal, suggests the |>OBsIbility of a change akin to chondrouiala- 
oosis (see p. 4ft) as the start liig-|>oint of the entire series of 
morbid phenomena. 

In all the five eases describe*! in the present section, the lesions 
observed In the auditory (■-tiniil presfintiMl every ap|>earance of 
being primary in their nature, or, at all events, inde]x>ndent of 
any recogniuible disease of tlie middle ear. 

Inline uuntbmiieii.—Thette formations, which are only very rarely 
encountered hi the external auditor)- canal, are pmbably always 
due to some of the secondary efTects of an inflannnation of the 
ndddle ear If they are seen for the first tinie in a case in wliich 
all other evidenciit of the middle-ear iliscase liiivc disappeared, 
there may l>e some diflleutty in undemlanding their true nature 
and origin; but it is a very etuy matter to unilerstand the |Mthol- 
€)(;>■ of these formations when we liave the oi)|>ortunity of actually 
witnessing the different Mages of their develo[)tnent, as was tuy 
goiKl fortune in two of the cases now about to be narrated. 

The first eatie furniMhes an instance of the development of a 
mril-like bii<li(t I'/Jlish in Uie iiitdUury viinal. 

The luitient, a fi-male, twenty-five years of asfi^ and in good 
general health, pn-wntiil herself for tn'atment at the New York 
Kye and l-:.ir Inllnmiry. on the *)th of August, 1H7I. She Stated 
that there had U-i-n ii iliselinrge from the left ear during the pre- 
vious lhri>e yeiim. On examination 1 found the outer orifice 
filli-<l with a i>oly]>oid gniwtli. With Blake's snare I then re- 
moved in Huci'esKion four distinct iH)lyj»<Md masses, all of them 
growing from Ihe walls of tlie auditor}' canal, and not connected, 
so fur as 1 etnild discover, with carious bone. 
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On the 0th of September I saw the ^latient a second time, uid 
found that the f)tiiiii]i8 of the i>oly|ii removed on tlie 25th of 
AugaBl liud Rlreatlv iiinrke<lly inc-retuied hi size. 1 UHCd the snare 
a secontl time, aii<I cuut«riEed ttie reiuainin); raw Hurfaces with 
nitrate of Hilver. 

On the S3d of 8e|itember I ezainined t)ie ear again and die- 
covered that two of the stumiw — nituated oi'itofiite to eaeh other, 
one oil the upiier, the other on the lower wall of the tueatua— 
had eonlewed bo ns to fonn a diMtinet rord-like bridge of Besh, 
stretching from the upper to the lower wall of the meatus. 
Moderate stretchingof this bond with the probe failed to produce 
a rupture, and, being anxiouM to see whether it unuld slirivel up 
and disappear of Itself, or wliat would beconie of it. 1 abstained 
from any further interference, and siTuply advised the patient to 
syrinfK the ear daily with lukewanu water. 

On the 4th of October! found that the fletihy band had per- 
eeptibly diminished in diameter. There was also very little 
diw-harKC. 

OntheOthof Decern l>er I found that thadischarrre had ceased 
entirely, and that the walls of the meatus were perfertly dry. 
The fletihy band hail diminitihed to the proportions of a slender 
conl scarcely tme millimetre in diameter ; and when touche<l 
with the probe it felt dry and stifT. as if It were made nf parch- 
ment. Tne mass uf granulation-t issue had undoubtp<lly becuiue 
completely covered with epideniiis, and then the process of con- 
traction, which is common to all newly formed connective tissue 
as soon as su))punition ceases, had reduced its projMirtions to 
those of a slender cord." (The patient did not eubsequentlj 

In another case I hod an opportunity of watching the same 
series of i>athological changes take place on a much larger scale. 

The patient, a rather dull boy of twelve, was brou|;ht to the 
New York Eye and Ear Infirmary by his parents, on the Bth of 
July. 11473. Three years previously he liad passetl throuifh an 
attack uf scarlet fever, but no discharge from the ear had been 
noticed until a short time before his visit to the Inllnuary. On 
examination. I found the entrance to the canal blocked by quite 
a lar^e nia»> of granulation 'tissue. The removalof this mass by 
means of Hlake's snare brought to view a dark body, which felt 
hard when touchetl with the prolie. and seemed to 1>e tightly 
wedgeil in between the anterior and |>osterior walls of the canal. 
Steady traction, by nieans of a steel hitok introduced flatwise be- 
tween the foreign l>ody and the up|>pr wall of the meatus, and 
then tume<l point downward as soon as the inner end of the hard 
mass bad l>een reathwl, bn>ught it away entire. It proved to l)e 
apnine-pitof mo<lerate si7.e. Neitherthc Imy nor his jiarents 
could aecounl for its presence in the ear. Tliat i>«>rtion of the 
meatus in which the greatest breadth of the pit lav peenie<l to l)e 
larger than the natural size, while just lieyond and just this side 
of the dilated )K>rtion the soft i>arts of tlie canal api>i<ared to 
be swollen. 

Nine days later I saw the patient a second time. The inner 
limit of the dilattnl |>(>rtion — corrcsiHinding to the junction of the 
inner and midille thirds of the <mmh>us fuirt of the canal — wan 

EnclnnBn. nt Rt. IjhiIk. Iiiu n'purtad k vit; liiiiiiLar c*M) In the 

■■ - — '- vui. »L,. p. sua. 
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then the Beat of a ring-shaped majBM of ^ranulat ion- tissue, which 
encT()aohe<i very decidedty uiwin the calibre of tlie meatus. 

Hixteeii daye later still {Aiiguat 4th|, i fouiiii the calibre of the 
canal alniuet obliterated by thie lua^. Althuuf^h the probe could 
still be passed through the centre of the obfilructiny granulations, 
the appearance presented was as if the calibre of the canal had 
been completely obliterated at this point. 

During the following week three applications of chrondcacid 
(ill crystalline form) were mode to the central [rartion of the 
niBHS. This caustic, however, set up so much inflammation that 
I was obllKed to abandon its use. The l>ov was not seen again 
until the iii of September. The canal waH tnen found to be per- 
fectly dry, and the patient said that tlie discharge biul ceased 
several days previously. The ring-tthaped mass of granulation- 
tissue had become transformed into a siJlid cul-de-sac, completely 
obliterating the calibre of the cannl. The tissues were dry, 
smooth and ftnii, and no longer resenibled granulation-tissue. 
In tliB centre of the masH. a small scab. al>oat the size of the head 
of a i>in. was visible. After this hail been torn oft, the probe 
coulu readily be pushed through to the broad part of the canal 
beyond. 

Efforts at dilatation, by means of small laminaria bougies, were 
kept up during the following two or three days, but they caused 
considerable pain and proved of no avail. On the 28th of Sep- 
tember fuming nitric oc-id was freely applied to the centre of the 
moss. The i>ain cauxed by this application was only moderate. 

On the 4th of October I found that the acid had made quite a 
free opening in the maNs. The application was not repeater], and 
yet the tixKues forming the annular constriction continued to 
contract (pentrifugnllj-), and the oiilibre of the canal to enlarge, 
until, on the 33<l of >iovembor, when I saw the lK>y for the last 
time, very little traee remainM of the mass.— which, if it had 
been left to itself, would undoubtedly have fnniie<l a |>eriuanent 
obstrucliiiu in the canal, hi the shatM) of a diajihrogm or ffdse 
mcnibrane. The dischargei w-hicli mtule its ap)>eanince soon 
after the apnlication of the acid, hiid entirely ceased. Beyond 
the narrowed ixirtion of the cariiU, which was very near its inner 
limit, the membnkria tymiiani was plainly visible. Its lower half 
wim perforated near the centre. 

The following case completes the picture which nitric acid 
siN>ile<l in the preceding case : 

The patient, a female, twenty sli years of iige. consulted me at 
thi' New York Kyo and Kiir Infirmary, on December 1, 18~t. She 
had lieen Romewhnt hanl of hearing all her life. In childhood 
tlii'r<< had be<'n a <liM'liarge from Imth ears, but during recent 
years there had not l>een any from the right one. In tliie ear the 
watch wits heard only when pressed lirnily against It. The left 
ear |>ri-M>nt4-<l the ontinary apiM-arance of an uncom])licated 
chronic purulent Inflammation of the middle e^ir. An examina- 
tion of the right ear ri-vealml the t<)llowing"c<mdition : the meatus 
was nnniial : at its inner end It terminated in a smooth, porch- 
nient-tlke meml>rane. of uniform but slight troncavity out4rardly, 
and looking very much like a membrana tymiHini from which 
the malli'iH Imd been removed. When tapped with the probe 
this nii'iiil)niiie gave forth <|uite a liiiid sound, such as is neArd 
when a stiff pli-ci- of parchment is l«"nt. It api>eare<l to he oon- 
hiderably tli'cker than the normal drum -membrane, and, at every 
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|Hiir)t of tho |i(>rii)h«ry, imNied without the BliKhtest break tir 
irntriilurity into tnv HKiii of ili« miditory cunal. A HiiptrrticinI 
iil)s«:'rv*'r iiii)i;)it very roiulily, i think, have tukeii thinstnuiKe 
<linphn4;rii for the iiifruhniiiiL tyiiituiiii. ItHgreuterpruxhiiity to 
the ext(>riiii1 criflce. lioui^vur. aiid tlie(il>Hciio«of thehandkuf the 
liaiiiiiier. shuwed uiiiioxt c-oncluisively thftt, iiotwithBtundiiig its 
dry, itieiiibntiiuus eliaraotur, it watt not tliu dniut-Tiieiubrauc, but 
a new-fonimlioti of autim khid. 

So far an Itn inttaeiwAi uihhi the hearint; was concerned, xuch a 
iiieiubmuoiiH diaphratpn eouhl ouly act nit aii obxtHcle. 1 there- 
fore luul no hesitation in luukiitg a free erucia] inviRioii thr<ni|j;h 
it. The angular fluiw tliuu made ahowud verj- little diKiKwitioii 
to retract. Tliey were readily l>cnt over toward the walfa of tlie 
ineatuH. Iiowever. ami thus a view of the dwi>er utructurea -Koa 
obtained throii|;;h tlie im-Kulur o|M'ning. All that could be seen 
at that time vma the re<i and nioiHt luucnus luembraneof the 
promontory. tiituiitMl about four or five inilliuielreB beyond the 
plane of the faJHe lne^nb^al)e, A« an evidence of the vitality of 
the latter. I niiKht mention the fact tluit, a very few minutes 
after tlio jnciHioiiH )iad been niiule. » i;listeninfr t>ordcr of blooily 
Herum was noticei) along eacli of the cnt e*lgee »t the angular 
flaiMt. The iniprorenient tiien ol»ierve«l in the hearing, at least 
for converwition, wan quite uiarke<l ; for the watch, the hearing 
(liHtaTiee wait iiicreaxed to four incht'st. 

At the neit visit, a week later, tlio imtlent reported that there 
luid been a constant (li)<chHrge from the right ear since the day 
following the operation. The i»erforation waa then circular In 
Hhaite, from three to four niillinietreit in diameter, and through 
it the relations of thedeeiier parts could >>e diiitinctiy made out. 
It was thus ascertained tliat the handle of the hammer wan still 
entire, though ai) here nt toandiH>vered upat ilit tipby the tissues 
of the promoutory. The ithort procefH of this ossicle <!OU Id be 
diftinctly recognized at the inner'etlge of the base of the false 
membrane. 

When loHt seen the patient still comiiluinevl of a Nlight munn- 

Imruleiit discharge, and no luarked change hail taken place iu 
he condition of the jmrts. 

The two prectHling eiuiee throw light each one upon the other. 
In that of tlie Imy. for example, there can hitnlly be any reflson- 
able doubt that if 1 hod not interfennl vigorously with nitric 
acid, A false membrane or diaphragm, similar in every re»i>ect tu 
tluit which wuA observetl in thecat<e of the woman, would have 
develope<l at the Boat of the constriction. On the other hand, 
had I iKit previously watcliwl the i>eculiar iK'havior of the gran- 
ulation -tiHsue in the boy's cose, and also in that of the flrstuase 
{p. !>4). I might have experient^l dilltcnlty in explaining the 
prcNcnet- of such a parchment -like diaplirngiii iu the obmxius 
IKirtion of the auditory canal. In all three cM:<eii tho difTerent 
ste|»s of the proccwt were esKentially tlic same. Under the stimu- 
lux of some irritating cnnse, gniindation tissue was )inHlni-<<<l. 
Two granulating surfaces metal a lime when then> was not a 
siifflcient cnrrentof fluid secretion to prevent them from uniting, 
and they accordingly unitod into a single uiaiM. The original irri- 
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paracentefiiH of the membraiia tyiii)HUil has obeervwl liow from 
day to day the scab reitultiiig from his iuciuiou iuovub from Its 
ot-i^hial situation in the posterior half of the luembraiif. midway 
betweeu the umbo and the [wriphery, toward ttie luttor. and 
eventually, in its outward course, leaves thu druiu-meiiibraiie 
entirely. 

The same motion litis Iteen oltservetl in the external anilitory 
canal in the iiumeiliiite vicinity of the inembrana tym|mni. Dr. 
Clarence J. Blake, of Boston, in a pai>er published in the Anierican 
Journal of Otology, Hi>eaks of thin motion as takinur place in a 
spiral direetion. Dr.C. H. Burnett, in his "Treatise on the Ear" 
(p. 46), speaks of this outward movement of the skin of the exter- 
nal auditory canal as atfordin|/r an explanation of the way in 
which the Bui)erabuiidant ccruuK'n is extruded from the canal. 
This surface movement, then, of the epidermis of the drum-mem- 
brane and external auditory eiuial, furnishes. 1 tMilieve, an ex- 
planation of thepresen<'e~in the ease luirrated above — of acuti- 
cte-llke, menibruuoiis diaphragm in the outer canal of t))e car. 
This membrane, occonliii); to tliis theory, would represent a des- 
quamation— probably the result of an acute congestion of the 
parts — of the eutiro epidennal coat of the drum-mem) >rane. 
That part of the cuticle of the inembrana tympaui which hod 
separated froui the underlying living epithelial cells must, in the 
present instance, have retained (at all (lointsof thecircumference) 
its connections with the ueightMmng healthy cuticle of the exter- 
nal auditory canal. The Fiirfuce motion known to exist in the 
cuticle of the de!>i>er portion of the ciuial extends without doubt 
throughout the entire canal. Hence, in the present case, after 
the cuticle had set>arated from the dnim-niembrane, the centri- 
fugal motion of the remoter jiarts of theseparated membrane — 
due to the traction exorte<l by the outwardly-moving healthy 
cuticle of the external auditory canal — must have priMluced at 
first merely a state of tensiou (equilibrium) in theceiitral [Hirtioiis 
of the cuticiilar meinbruiie. At a later moment, however, this 
outward motion of the healthy cuticle must have exerted a lym- 
metrical outwanl traction uiK>n the euticular tnembrane. event- 
ually lifting it completely off the underlying niemiirana lyniiwni. 
That in this particular case arupture did not on-urat some point 
must be ascribe*! shiiply to the fact that proltably all things con- 
spired to favor a sei>aration of the desqnimmteii cuticle in its 
entirety. After the act of seimrationliad once taken place there 
was no reason why the seiNimtctl cuticle (then an iiidet>endent 
diaphrHgui) should not remnin unl>roken until actetl uiNm by 
some force from withimt. If dilTerent [uirtsof the healthy cuticle 
of the extenml auditory canal lr»vt'lle<l mitwanl at different nites 
of speed, we might look for a rupture, or at least for a distorted 
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cutirular (Imphrafnii- The fliitiipssof the membrane, in the proa- 
eiit ense, anil the iiicli nation of the plane which it occupied, to 
theaxiitof the nieatiiR, would rather fiivor the view thnt the rate 
of speoil is the sumc for all partK of the canal. 

Further ol)servationB uiid experimental researches will doubt- 
less H<)me (lay determine acciinitoly all tho facts coniiectwl 
with this iKK'uliiLr h<)ri7,ontalcutk-Hlar motiiin, aimlojjims iu the 
growth of the nail, whinh ix a. cuticular stmclure. 

SypMlitiv Ut'i'ix and l-tinilr/lamitla.—tin far iitt I enri jtidtre 
from my own ex|)crieiine and fmiti the puhlimtions of writers on 
otolot;y, eases of syj)hilitic ilise«:<e of the auditory canal are com- 
paratively rare. ] have never seen the disease in this IcK-jility in 
its first staBos; the imtients have always preaentcd tliemselves for 
treatment at a time when the li>sions hatl reacheil their full de- 
velopmeiit. The following three cases may serve as typical illus- 
trations ; 

The ttrst ease is that of n man. f<)rly-four years of ajre, who 
stated that hs had caiifrht cold three weeks previously, but did 
not notice anything wrong al)i)Ut tho ear until about two weeks 
later. The left ear ihen began to ache, and very s<Min afterward 
adlscliarKc apiH'areil at theorillceof the auditory eanal. From 
tliat time tu the day on whicli I flrst w»w th« fmtient, the dis- 
charge, he said, had' t ice n eoiistant. On examination, I found 
the left meniliniiia tympani red, very much swollen, and per- 
forated anteriorly and infcriorly. Tlie lower wall of the outer 
half of the meatus was idcenite<[ fora distan<W of about half an 
inch. The nicer exten<Uil outward u|m>ii the auricle, and Its limits 
were everywhere <iuito sharply detincd. An cxandnation of the 
throat reVeideil tlie exislent-c of well-marked syphilitic lesions, 
and, on iiiicstioning the patient, he aihiiitte<l that he lind ha<l a 
elmiHTe one y«ir jirevioiisly. (This case was not si-en again.) 

The loiims observed in this {tatient's ear were not of Buch a 
charai-ier iis to Mi(nn;st at once a syphilitic origin. It was only 
after the llinnil had be<>n examined that the thought ofa oom- 
HKin origin for (lie two si'ts<if lesions suggest eil itself to my mind. 
And yet. if we rellcit for a moment, we shall Ih' oliliged to admit 
that 'the .levelopmeiil of a well-clelinecl nicer in the auditory 
canal. aft<T a di.si-lmrp' from tliedee)K'r jtartsof the ear had been 
going on for onlv one short week, is a very unusual phenomenon. 
In cliildreii Ihc i-Meriw,l nnditt.ry canni is very aj.t to become ul- 
I'l-rari'd by rlii- inmstant How of an iiTitiitiiig secretion over its 
surface : in adull;-, however, tills riin-ly lia|i|icns. and then almost 
always in coiniection with a chnmic discharge from the ear. In 
the present casi' a eompariktively large anil well-deflneil );rann- 
laling ari'a or nicer had develo]H'il In a canal wliich ])n:>senteil al- 
nior^l no other evidence of active inllaiinnation. and wldch biul 
iMcii subj(i-tiil to no other irrJIaliiig inllucnce than that which 
may liitve b(>eii cxerteil l)y the How, for the perloil of a week, of 
B purulent thiiil over its surface. Furthermore, the discharge 
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WAD >>)' iin luounn i*(>i>ionfi, nn wp nliould ri^flitlj' exppot it to Ih* if 
it Iwul Ix'eii till* (<(>l)>«tu8P of thcoxteiisivo uli-enitl<ni olinerved. 
Tiieiie lire the (Miiitit whioh mh>iii to me to JUHtify the view thut 
tiiis nict^r wiui a true flyjiiiilitic uloer or giiiiiiiiouti dei^iiemtioii. 

The Hecond cane in that iif a man, twenty -ei^ht ^'eore of aire, of 
Btniiiff frame ami a]>ijuretitly viKorous coimtitiition. who stated 
that <luriiig the montti of February, ItJTtt. he flmt notitred a dis- 
charKB from the rip^ht ear. It cjimc on witlmut [Niiii. loRted tor a 
few weekB, and then ceoKed of itw own aowm], without treatment. 
I n the Piirly part of tlie Hummer the dlM-tiai-Ke returned, an<l from 
that thiie l<irwnrd it had l>een n eoiiKtant pymntom. He had ex- 
[MTieneed no difflculty In hearlngr, but for n short time before I 
Niw l)im he had noticeil iwime itoreneitH of the nfTected ear. On ex- 
amination I foun<l the following c(>n<l it Ion k: The orifice of the rit;ht 
iiientne won almost completely obliteratei) by the presence of an 
ele%'atei) [latcli »f wliut Hceined. at first Eiplit, to be siuiple (p'anu- 
lation-tJHStie: the dividhiR Une Ix'tween this iialch, W'hioh e<)Ui- 
pletelv encircled the orifice, and the healthy nKin of the auricle, 
was sharply ilrawn. the edjws of the elevatcil iwirtion being quite 
abmpt. Vr'facii thL' auricle was pulled upward. Imckward, and a 
little outward, the flattened jHitch n|>eiiMl in the centre and dis- 
played! a narrow entrance to the auditory canal beyond. At the 
same time llssnreii liecame visible in theouterKurtaceof the patch. 
When the auricle was allowe^l to reHnuie itw natural ixwition, these 
fissures completely dixapjieartHl. and the central openine t>ecame 
convert e<l aeain intoa mere ilepression in the centre of the imtch. 
When examined more closely, this circular patch, which seemed 
to Iw compoeeil of (cmnulut Ion-tissue, proved to be made up, in 
reality, of verv numerous minute vefretations or impillomata, the 
majority of which were of a i>ale pinkish hue, while a few pre- 
sented a decidedly reil color. A watery discharge oozed from the 
lower i»rt of tlie elevated Jintch. The fissured a]>]>earance 
olwerved when the iiarts were put upon the stretch was found 
tolwdue to the fact that (he minute iiaoillomnta s[>ranK in 
ftroupa from rather broad trunks, and the Assures ciimtipondcd 
with the simces which seimratcd these larger trunks. Just iiujide 
the orifice were found a few growths which were quite large In 
coniiMiriHUii with the greater iiumlx'r.— as large, c. ff., as a hem|>- 
see«l, or even larger. The external auditor}' canal itself, so far as 
the eye could see with the aid of a small si>e('nluni and reflected 
light, was fllled with similar vcgetntions. Hetwecii the larger 
nuuMies were numcrcms smaller nnd more i>oiiiteil orowths. like 
thoite ohserveii at theoriflce. When touche<i with the probe, the 
larger of these growths were found to l>e considerably lianler tlian 
ordinary' granulation -tissue, t^mie of them looked precisely like 
(on a smaller scale, of course) the warts seen on the fingers of 
young children, the skin covering them Ix'ing {tale and tough 
like natural skin. The smaller )>apillar%' growths, and one or two 
of the lai^cer ones n(>ar the orifli'e of tne canal, were less firm In 
structure, and blinl readily when they were manipulate«l with 
the prolie. The membrana tytii{Hinl was not visible. The gland 
lyhig n[>on the mastoid process of the same si<le was enlarge<l to 
such an extent as to canst' u visil>le swelling in this region. The 
occipital glands wen' also mfNlcratdy cnlnrgot). A difTuse dis- 
coloration of the skin, with desipinmating surface, was ol>st-rved 
on the hairy seal)), an<) also to a slight extent on the forehead of 
the leftside. Two wvll-murked mucous {latches occupied the 
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left half of the vtiluiti pulutl. On queetioiiinp; the piitient it wiw 
uscertalDeil that lie liuil ctiiitractetl tlio priuiiuy l<^'«iuii about 
llfteeii luontbs previuuxly. 

Treatiueiit wua not lirgun until Beptemlier 4tli. It consisted 
ill daily inuDctioUH of tuercurj' (abuut u drachm of Squlbb'suleiite 
of mercury [B ^>er uent.J (, and alwi its liiterntU use (one thtrly- 
eecond of a grain of the bichloride tlir(« times a diiyj. The larger 
vegetations whioh were withiu reach were Muippeil o(T with the 
scissors; the smaller ones were touched with nitric acid. The 
patieiit was simply instructed to keep the ear clean by syringing 
It out from time to tiiue with warui water. 

September 26th. — The dose of the bichloride was increased 
to-day to one-siiteenth of a grain three times a day. The patient 
was also given some calomel with which to dust those vegetations 
which were within bis reach. 

Uclober 3d. — Patient feels better in eve^ way. and says tliat 
the otorrhtea is diminishing In quantity. The x>Atch of vegeta- 
tions around the orifice of the external auditory canal has per- 
ceptibly diminished in height and in vividness of color. 

October i)8d. — Patient has gained thirteen pounds in weight 
since the 4th of September. He has been ver^ faithful in usmg 
the remedies prescribed. The squamous eruption on his forehead 
has almost aisap{>eared. The orifice of the external auditory 
canal has been steadily increasing in aiiw. Very little change, 
however, is uerceptiblo in the condition of th« deeper tmrlions of 
the canal. By aid of the probe it was ascertained to-duy Ihat the 
innermost section of the meatus, close to the me-mbriuia tyui[>ani, 
was smooth and apparently free frotii vegetations. The "mucous 
patches" are stilt visible on the velum. Iodide of (jotassium is 
to be added to the bichloride uiisture, in the proportion of teo 
grains to each dose. 

November fith.— The wart-like growtln in theenternal auditory 
canal have become less prominent : they encroach less upon the 
calibre of the canal, and the intermcKliate bright-red pointed 
condylonmta have li>st their bright color and well-iletlned out- 
lines. Hitric acid (undiluted) applied flnnly to one of the more 
prominent excrescences near the external orifice. The jiain 
whioh follower) lasted but a minute or two. and then entirely dis' 
api>eared. Appetite good. No evidence of sponginessoftheguuis. 

November 13th.— Application of nitric acid rei»eated to-day. 
The orifice is now increasing in size quite perceptibly and the 
deeper condyloiuata — simply umder the influence of the constitu- 
tional treatment— have now shrunk Hway to mere elevations of 
the nkin. The discharge is also very much less than at first. 
The inunctions arc still kept up. The improvement in the con- 
dition of the meatus has been more marked during the post 
week than during any previous week since treattuenl van begun. 
No appreciable cliange In the condition of the mucous patched on 
tlie soft palate. Dose of potassio iodide increased to twenty 
grains three times a day. 

November auh.— Patient has now 'gained twenty-six jmnnds 
in weight. The discharee fn>m the ear has ceased, and almost 
every tnice of the condylomata has disappeared, Uenibranft 
tjmipani entii-e. 

In a third case, the conditions observcii in the auditory canal 
were in many respects dilTerent from those which I have Just 
dcHcribed. 
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The [KitU'iit, ft wmiinn. twoiiljr-flvc* ytiira of nfK> wu uiiilpr 
tri-iitiiii-iit itl Till! tiiiii'. fur sypliiiilie <liM-(iK« uf tlie viilrn. Tim 
lir^t syiiiiitoiiiH iiiteriilili- to tlic ear won* iiotin-il nlKmt eigtit 
wivkit iirvvioiiNly. TlxMiir iHH-aiiie piiiiiful, aiid WHiiiadiocluirt^ 
t<H>k i>liii*t> from tlie PxtonHil audilury ciiiini. Thre»> wwktt pre- 
viouxly llio iiir iiKuiti Imh'^iiiio iHiiiiful. otitl relief wai> only (>l>- 
tuiiivU by uutkinvM trvc incishm tlirouKli tlie iiiastokl iiitctni>"«^'it, 
lei-cliinit anil uthcr Hiiiiii]i> iue»Kum< having faiW tu tjuiet the 
pain. At the thnn 1 mhw her the inraluf wmn olwtructed by the 
preHoiice of Noronil v.irt-likc (cruwtlut, Kitiiateil on oiipoaite eiiles 
of thitcniiiil, ami liiirliiil with a thhi watory imit. TheMe^wttta 
wen- very liriii in Icvturc. I:ciiig (Mverttl a|))Hireutly with true 
fkiii. The laivesi was e<iuul to a iH-n in niie, juni sprang from the 
liane of th<- tniKUH liy a briKul Ihum>. Tlie ilnim-iiiembraneaml 
thed ■ ' ' ■ . .. 

KOW1 
ttet 
or with a 
a«afii.) 

In a papt-r imlilixhml >>y 11. Sohwartze in lAW,' he titates that 
In the andiliiry canal [Hilyjiold (crannliitloiiM undonbti^lly oeeur, 
whieh nniBt l>e eonsiileml iis a loeid minifoMtafion of constrtu- 
tiunnl Hvphilirt. " Am K'mnnlutiunH of thi!< elm ntcter. however, are 
eioeedintjrly eonnuon in noii-iiyphillllc hidividnidx alTc«-tcd with 
a pnndont hiflaninmlion uf tlu' oar. it lieeonioH a very tlilllonit 
matter to deride, in n (liveii caw, whether the pmwtlw are or are 
not of ft KiMX'illc nntnre. Fmm the aniitcnnieal (•xiiminution alone, 
no deflniteeonehisiiin can Ik- drawn. Theehnracterititlciiaplllarf 
structun' of the Inniur which wnnctinn'K prcKenttt the appearance 
of A i>erfeelly develiii>eil cundyliititn. in also ob^^erve^^ in caw« 
where HyphiliM in not to lie thuiiKht of foran instant." As no ma- 
terial nKxlifleiitlon of this view Is put forth in liiit later treatii>e,* 
I awtiime that hJK o])iiiicm Htill reniniiui KnlHutantially the nanie an 
it wax in IHi!). It is quite iNissible timt the twucaMe» uf syphilitic 
"granulations" which came under my ol>servatinn were eicep- 
tiiinally well-imirko«l ty[>es of the diM>ai<e. This view, however, 
in rendered iinprolMthlf by the fact tluit other ant horit i oh (Ht'H-hr,' 
(inil«er,* and Doprw' *) have roiK>rted qniti* a laive numln-r of 
rases in whi<-h wdl-charucterized leaionN of Ky[>hilis were observed 
in the auditor}' eaiml. I luive aliui never seen, in non-sypldlitic 
indivhhmls. lesions wht<-h n-sembled in any hut a very su]>erflciat 
decree Ihofie which 1 Imvedcscrilwtl ul«>vc. It seems to me, there- 
fore, tImt h>chwartxc's statement is too sweepings in its character, 
and that it may Ik- set down an a fact llutt well-dcflneil lesions of 
oonstitutional syphilis may o».-cur as well in the citernal auditory 
canal an In other parts of the iHKiy. 

> H. SL-h<r>nn- : TIh- I-'UIh-V-kIoiiI Ansiruily i.r tlif >:ar. ' Tr«niilBlnl t^' J. Unio 
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Foreign Bodies. — If wo exclude nuch bodies OB mqueatra of 
iMiiie, har(l<;iie<l iiiiim«« of ccTiiiueii, ciileareouH boilien, aii<I the 
iM>-«ttled cliiiIeNtciitoiiinta — wliieh areeHKeuti&lly laminated iiiasHca 
of epithelium — we may Bay that foKigfii IxxlieB in the auditory 
canal are not of frequent occurrence. Thutt, for example, out of 
1,G53 cuflex Dr. Dlake found (in 1^73) foreign bodiee in the ine&tua 
sixteen timcH (alxiut one i>er cent.}. Aceonliiig to the statistical 
reiH)rt of the New York Kye and Ear Infirmary for 1B78, the pro- 
portion was alwiit the same, viz., 30 cases out of 2,784. My own 
records show a still smaller proi>ortion. viz., about half of one per 
cent. With re(,tinl to tlie ages of these individuals I find that 
twi>-thinls of the ca.ses wen were under twenty years of age. The 
foreign ImhIIcs found in the individuals who were under twenty 
years of age were quite different in character from those found in 
the adults. They comprised pebbles, glass beads, a cherry-pit, a 
prune-pit. ordinary beans, both black and white, a locust bean, 
a coffee bean, a grain of com. apiece of lead from a lead-pencil, a 
piece of Blate-i>cncil, am) small rolls of paper. Ttiese articlee, aa 
will be iiiiliceil. are all such as a child would be likely to put Into 
his own car or into tliat of another child. Those articles found 
in the ears of mlultw were exclusively such i\n would be likely to 
find tlu'ir way into the canal through accident or forgetfulnees 
or else wholly without human ni^ency. In one case, forezauple, 
it was a fly; in a second, four flies were found ; in a third, two 
living lar\-fe <tf the house-fly ; in a fourth, a cockroach or Croton 
bug ; in a lirih. a young t>eil-liug. In several cases still hair was 
found spniiig like a l>ow tietwcen the wall of the canal and the 
drum -membrane ; ami finally in a few cases a forgotten mass of 
cotton-wool was found iiniiacted l>etween the drum-membrane 
and the anterior widl of the meatus. 

tiymjii'imiitohtyji. — In many of the cases which come under ob- 
servation, the iMtt lent complains of no sympt<miswliatever. Some 
mischievous playmate, or the iKiy himself, has introduced a bean, 
or a iM-'ad. or koiiic other small object into the CAual, and the 
|Nin-ntK are afraid that some linrm miiy come to tlieir child if the 
fori'ign iMidy iw allowed to remain in the ear. It is this fear on 
their i>art, and not any deafiicKs or KufToring on the port of the 
child, wlii<-h usually lends llu'm toconsult a physician. Now and 
tlu'ii the roiigh uianipulaMons of nmlical men who attempt to 
remove a foreign Ixxly from the car without st'eing exactly what 
thoy are doing, convert a simple case of this kind into one of a 
very cuiiiiTlii-aiod and [utinful nature. In former years I saw 
Heveral eaM'H cit this kind, lint recently I have not seen a single 
instance : and I am diHiHwcd to consider this fact as an evidence 
that pliy>iiciiinsgf«ierally an' more careful than they used to be in 
their maiiiigement of such cai-es. 



DISEASES OF THE EXTERNAL ArDlTORV OANAL. 105 

In onothtT clasB of fon-iKn hn<Ueti the patient experiences well- 
iiiarketl syniptoniB. Thus, for exwii|ile, in those casex (by no 
nifaiiB raiv) in vUich a huir \« rouml sprung between tlie uieui- 
braiia tyiuimni and theBetiHitive skin of the outer canal, theeen- 
tiation of presBuro or fuliieM in tlie affected car is autflcieutly 
luarkei) to lead the patient to conuult-a phj'Bician. In other cases 
in which a piece of dried cuticle in found wedged in between the 
druui-nieiubrane and the wall of the caiial, the patient is apt to 
complain of a cninchin); noise In the affected ear whenever the 
jaw is moved. Althou)^h from an anatomical Htand-i>oint it is dif- 
ficult to comprehend how the mutions of the jaw can exert trac- 
tion upon either the lueinbrana tymi>ani or the ekin linintj; the 
extreme inner end of the auditory eanaJ, the fact remains that 
the opening and shuttiufrof the mouth may produce siitBclent 
motion in these jMrts to i<atiRe a slight friction l>etweeii the foreign 
body and the driiin-membrujie. In the cases in which dead flies 
were found in the meatus, tlie patients hud ex|>erienced no un- 
usual symptoms, and were unal>le to say when or how these in- 
sects had found their way into the ear. As both jtatieiits were 
affected with a chronic purulent Inflamuiation of the iiiiddle ear, 
It is quite likely that the flies were attracted to the ear by tlie 
odor of the discliar^. The presence of living larvte of the h<iuse- 
fly in the canal of another patient, also a sufferer from chronic 
purulent inflammntion of the middle ear, is prulutbly I>est ex- 
plained by assununti; that the egt^ were actually de)K>sitedin the 
auditory canal by a fly, proltably while the patient was asleep. 
The Crofon bug and the be<l-bug also undoubtedly effected an 
entrance when the patients were asleep, for in neither of the eases 
could the iHitient state at what exact time the insect entered the 
canal. At a certain time, however, both patients became aware 
that some living creature bad got Into the ear, as a sensatiun of 
something moving in the canal was felt by each of tlieiu. The 
Crutonbug was dead when I extracte<lit ; the Ixnlbug wasahve, 
and when nrt>tBe<'n prcsenleil the appearance of a small mass of 
brownish ear-wax adherent to the upper part of the drum-uieiu- 
bnuie. 

FiiuUly, in those ciuiea in which unskilful and unduly violent 
efforts had been made to n'Uiove the foreign l>o«ly lM>fore the pa- 
tients Anally came under my obser\'ation. the prominent symjv 
toins were : markeil |>ain and tenderness in the n^iiin of the car, 
a bloody discharge from the canal, and a great dread of having 
theeitr tonche<l. In one of these coses I found the [lebble lying 
liartly in the meatus and [larlly in the middle ear. thedrum- 
niembrane having apimrently l>ecn lacerateil I>y the efTnrts pre- 
viously made to remove it. In another instance the Iwny surface 
of the (Uinal was found to have been laid bare. In a third case 
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the external oriflce wax found to he iii Bucli n ftwollon MiDdition 
tliiit tin- diniiietiT of tlip rim'it^i Ixxiy l>eyond iiniKt ha\'fe l>een 
at Ifiuit twke fts iijent »k that of the canal through which it 
wouiil liiive ti) iiiuw, while being oitracted. Were it not for tlirae, 
now fortunately rareeases, the Hynjptoinatology of foreign bodios 
ill the external canal might almost be omitted altogether. 

1 Klitiuld i>erhupH mention tliti fat^t that women xometiiuee con- 
sult a jihysician for the purpoMe of having an iiiiaginarj' foreign 
body ((feneniUy a. pin) removed from the ear. 1 have seen two 
or thriH' Hiich cjuwh. and have olwerveil in each inHtance that the 
imtient Bceined to be annoyed by luy atisurances that the audi- 
tory canal wiw perfw-Ily natural and contained nothing that did 
nut l>elon<f there. Judging from their actions, after the results 
of the examination tuul been eonuiiunlcated to them, I Itave no 
doubt that they attcribed my failure to find the foreign body to 
lack of Hiiflicicnt skill in examining tha ear. 

Treatiiifiit. — Hard Bultatances, like beads, pebbles, or buttona, 
if they do not cause puin, and if they are not aetually impacted 
in tlie anditory canal, may l>e allowed to remain there undia- 
tnrlx^l for a ronHonaltle length of time. In one of my cases, for 
example, a ghuis l>Kad of lai^ siKe liad remuiiied twelve years in 
the canal without doing the slighteKt damage that I could dis- 
cover. As the forei(jn bo«ly, however, may change its position 
ami l>ecome wodgHJ in lietween the drum-nietubrane and the 
anterior wall of thecanid. and asan intercurrent inflammation 
of either the meatus or the middle eiu' might be seriously oompli- 
cate<I by the prewence of such a foreign body in the canal. It is 
better not to delay its removal any longer than is necessary to 
ensure a successful result. If the body is impacted in the canal 
and is causing (tain, the sooner it is removed the better. If the 
oi>eration is {)ost[Mint>d, the outer portion of the canal may be- 
come swollen, and the t(u<k of extracting the foreign body may 
thereliy Ire rendere<l nmterially more difficult. In the case of 
Hulistances like dried i*eas ami )>eans, which may swell up in 
water to fully twice their original size, it is important to abstain 
fiiiiii using the syringe; or else, if we fail by means of it to re- 
move the foreign iKtdy. we should proceed, without further de- 
lay, to extract it liy means of instruments. 

Small iiudies. which simply lie in the canal without being 
imiMU-ted hetween its walls, nniy be rem<i%'ed by means of such 
iiistrunit'iits as the slemler forceps, the curette, or a l>ent probe, 
or liy means of the syringe and warm water. If the foreign body 
is of snfllcicut sixe to lltl thf canal, or to [iress against its sides at 
two or mon- luiintf. ihc use c>f the syringe seems to me to be 
Ihorouglily irrational iind unpnu-tical. What is required in such 
a case in a " force from bchiml." and not one tliat spends Itself 
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iiIM>n tlie oiittT HiirfiiFV at the f(irt'i)rn Ixxly. and thus t^nilR to 
drive it (W'lHT ilowii into thcmiial. If thv tiImi>o niiil {HiKJtioii 
of tli« ImkIj- (ire six-ti that we may witli Koine (iejtree of (HiiifliiMu-e 
hoiie to extract it by in'iiliiK il directly with tlie Kieiider forcoiw. 
tliiH |>l»ii niuy l>e mlojiteil. But it in far lietter not to inulce mii'h 
aii attempt, uiiless we iirc quite cuiiUdent of Mi<K%Rti : for if we 
luue our in'aiip upon the bo ly, we may tie nliiiovt Kure llint we 
xhidl drive it n little lieyon-l ttie ixwition wliich it jireviotiKly 
<iccupie<], and tiiUH render tlie {irolilem of reiiiornl eoiTexiNiiid- 
inelynmre <lifllcult. The better [>lnn In toenplnre the circniii- 
feretiee of the foreiicn l>0(]y with tlie probe, and llius npceftain 
wlietlier tliere i« not Miuie jmiiit wliere it in Nejiaratetl Ity n w^r- 
tain niiiouiit of siutce from the wall of the meutiiH Thin is Ilie 
{Miiiit lit whieh we itiiould ititrotliiee tlie iiiHtrument by meatiti of 
which we intend to brin^ thedeslretl rix n trryo to l>ear iiiK>iithe 
foreign l)oiIy. In the cane of a roaiidititi Ijody lilte a cherry-pit, 
a. ]>eii, or a )ican, we shall undoulitt-dly fail to And tiueli a imiiit. 
Under the»e circunixtances, if we desire to briii); n similar force 
to bear upon the impacteil IkmIv. we must cmph>y nn iiistrnmeiit 
that in Imth slender and strong ; slender cncmtrh to tonv its way 
between tlie foreii^i body and the sliin of the canal, without 
Injuring tlie latter, and yet strong enough, nftor it tiati once l>een 
pushed inward therequisitv distanee. to exert a decide<l down- 
want and outward pressure upon the inner end of the maMi. 
The etnaller curette and a delicate steel liiKtk are almost the only 
instrumentH which I have iisetl for the puriMweH we an' now con- 
siderint;. The curette is made of steel and has Ix-en suflleiently 
descrilHHl in an earlier Miotion. The hook Ghould also be made 
of steel, but the shank xhould Im- tetujiered (modcnitely) and not 
left in a malleable state like that of the eurette-shutik. In in- 
trudncin); the curette, which must flrxt Ih' slightly Wut flatwi»e, 
ve miiitt niako its ring->iha|>etl end describe «ii ajf. of a nither 
Bitiall circle, or we shall chiino tlie (Nitient tiiniecnwtry i>ain, and 
|>erha|>s fail to carry the end of the iiistnimcnt Wyond the for- 
eign iKMly. In introducing the honk we ninst follow a Kiiiiewhat 
different principle : a* in the case of the curette we must hitn)- 
duce it flatwise, but as we push the histmmeiit farther and far- 
ther Inward, we must make the end of the h<Hik pr<>[MT hug the 
foreign iHNly constantly, Hy purxuing this plan we shall know in- 
Ktaiitly when the instrument has reaohed the inner end of the for- 
eign IknIv : for the hiKik, no Iiingcr meeting with the resistance 
offerMl by the side of the otwtrneting nuiss, will at that very mo- 
ment perform the rotator}' movement which the pn-ssiirt-of our 
flngers has tendinl to give it. We must not allow it. liowever, to 
pertormiuore than a quarter of 11 turn, for fear of bringing the free 
end iu contact with the wallsof the eaiml. When the luK>k baiii>er- 
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funnel thin quarter revolution, we hIiouIiI withdmw it <-a)itioui<ly 
but flniity, and thus diHliHlire the iiiLjuieted foreign IhkIv. IT 
(Iitit portion <if tlie canal which in citeniul tu tile roreicn IhnIv is 
very much xwcilleii, it will be foiiml nccesitary to flmt dilute it 
Knidnally, hy nieuiiH at a tf ries ur wetl-j>ulished (K>ni(.'al 6j>ecula. 
or liy means of cotton-wool wound tightly aniund llie end of a 
ti't ton-holder and molxteneil with vowliiie or oil. In the case 
of older children it will pnilmhly not l>e found neeeanary tond- 
niiniHter an ann-sthetiu; nnd even in the yoimfp'ruiiee I have 
only few a timett found it Impossible to proceed without the ad- 
uiiniHtratkin of sulphuric ether. Ati^ain, let lue einpluutize the 
lin[>ortanee of earryint; out all ttiese manipulations only when 
tlie cunal is satisfactorily illuminated. 

The after-treatment in the graver eiiws s luuted ui>on the same 
priutiples lut those which govern the treatnient of other acute lu- 
ll aimuationx of the canal or of the middle ear. In the vimpler 
coses no after-treatment whatever is re<iuireil. 

Before leaviii); this sulijeet of foreign iMxlies in ttie external 
auditory eiinal. I muKt Niy a few words in repird to the oi>eni- 
tionof clispliicini; the iiuric-le and i-artiloginouf iK>rtion of the 
meatus forwani, for the purijuue of gaining a greater amount of 
r<iom arid a xhorter canal. The queHtlou of i>erforming thio o]>er- 
ution can only arise in very exee]itionaI cjifeit, viz.; wlien all other 
meani' have Ihm'ii trii-d and have proved uniiu<'ceKsful. My own 
ex)ierieiiii> is confined to a single com-, the history of which 1 will 
give here briefly : 

The patient, a boy nine years old, wi 
mother with the statement that on the . 
playmates had puhhinl a kK-nst l)ean ' into his right ear. Efforts 
were niiule by tbo nurse and by a friend to extnu't the foreign 
iHHly. but witliout snctK'HK. On examination I found that a hard 
and slippery binly was immovably lotlgetl at tlie inner extremity 
of the canal, and that at one or more iioints the skin had been 
torn fnnu the nnderlving lione. All the |>arts were luithed with 
a hliHHly weretion. 'I'here was no ]iain and the luirts around the 
ear were free fmni tenderness. Suliihuric ether was administere«l, 
nud n'lieattHl elToHs were made, l>oth l>y Dr. Francis DelaBeld 
and by myself, to disi<Hlge the iH'an from its remarkably firm 
anehimige' U^tween the anterior and ]»>sterior walls. These 
elTorts were macli> exelusiveiy with steel IxHiks, which were imKHCtl 
Ihitwise iH'twi-eii the l>eau and the wall of the Tuealus. and then 
tiirniHl thniugh an an- of about ninety degrees, si> as to bring the 
short anil of rlie n-i'tunguliir hook dinvtly iK-hiiid the foreign 
bisiv, lielweeii It ami the drum membrane. No force that we 
coiifd bring to bear was found snUlcient to dislodge the l>ean. 
The Ixiy was allowed to regain coiiseiousness, and the mother 

■ ■iliKtHil. ■iv<-xi-,i->l<iiel.vluinl.niulil >1 SAi-il ii|ii>rj;ruu'ii>ifliT wli'TiitaakeiiriH' 

flnitriinl liKiKiluiliti'iny. a"'! Owy tii-ii>.iin- lutiiiii. in Imiftli, 7 iiini. iu twcMh, asd 
aiiiiu. lal)ii<4iuew. 
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wiiK inrnniieU that it woulil tx- ti<¥esgar)' tii jMLrtinlly sejiarate tlie 
auriol(> fmni ttip umlcrlyiui; skull, in onl^r to Rniii more reaily 
lU-itvH to tlie fiireiKii ImkI]'. Ut-r (Miixeiit wiu <>at<il>' obtaint^l. iind 
it was iliH-idetl ttiHt tlie opcmtiou hIiouUI tiike pl«(« ftfter the 
la|)!!i< uf r<iur or five davs. At the time iiairieil the oi>emt ion was 
l)erf<)niii'<1. The detarix sivpn hore are i-oiii^^l from a report of 
the (■)u^^ which 1 piibliehed houii arterwurd. " Am a flrnt etep the 
Imir al>ove anil iM-hiiid the <>iU' W'lis cut away for a fliort iliHtaiiee 
fnini the hitter, ftiid then a Bemicireiilar iiioiKioii about three 
iiu-lies in leii|;th wiis made throii^fh the akin and underlviiii; soft 
[Hirtii. above and iH-hiiid tlie aiirieie. This iiioision i>eKan at 
a I>olnt Hltualed in front of and n little above the uj>iier and 
anterior margin of the auricle, and teniiinated at the tip of (he 
mastoid prof^'iw. The Mifl {uirts iMiiKtituting tliix llnp were 
then disM-c-teil from the underlying; i>erio8teuiu until the uiem- 
bmneuuK part of the external auditory eaiiul waH eximse*! to 
view. The ]K>hit of the knife wiik then pii»se<l. from without, 
through the uiembrane. as near as posHible to the iHiny margin 
of the niealuK. and the ineision was eontiniied lK)tli iipwnnl and 
forward and downward and forward until the CHlilire of the 
raniil wax fully e\]K>Ked to view. L'p to this jKiilit in the o[>eni- 
tioii it had been found nei-essar^- to place litn<lnn-ii aniiind Mix or 
Keven iiiiiall bl'MHl-ve)(^H>ls. the lin'm<irrlia);e from which, though 
not fonsjderalile, was sufficient to prevent us from obtainiuK ft 
ilistinet view of what we were doinc. When the calibre of the 
auilitory canal, hitwcver. was exiKwed to view, the constant well- 
inj; up of bliKHl from the de<-|MT jmrts proveil veryannovinif. and 
winie tiint'i'luiwed befori' it ttiially oease*!. I was then alile to see 
the liean lyitiK transversely across the hinirnxiHof theeniial, but 
its distance fn>iii the outer orifice was still w) ii"">t that in my 
nianipiiliitions with the steel hook I was not conscious that 1 wan 
o|)«Tati]ii;:it a maleriiilly (ireatenulvantafirethan when the auricle 
and curt ilairi nous ineatiis iK-eiipii>d their mttuntl ixisitions. 
After niuiienius elTorts, and wlien I hail almost n'acheu tlie con- 
elusioiL tliiit I sluinld fail to disloilKre the tightly im[>acted foreign 
Ixxly, it siiililt'iily yielile<l to a traction fon-e greater than nny I 
had previously darttl to exert. No at tempt was miule at tliis 
time to ascertain the exact condition of tlie drum ineml>rane. 
Tlie raw surfaces were thorouijhly washed with a utroiin: eolntion 
of earlH>lic acid, and interrupte<l silk Biitures were used in liriiie- 
in|{ the Willi's of the skin together throughout the U[)i>ci' portion 
of the wound, while the lower (Kirtioii was left oi>en for Dur(>o8es 
(if dniiiiat^e. The liinitures, which had l>een «]>plieu to the 
hlt>e<liiit( vessels, had la'en cut oft shrirt. and they were left to 
take care of themselves. I'owiiereii iodofonn wa*< blown lilwnilly 
nil over the raw surfaces, into the external anditorv canal, and 
uixHi those outside dressinjpi which came in hiuneiliate contact 
with the wound. Over these was then placed a large [>ad of iil)- 
sorlx>nt I'ottnn, an<i finally a );an»> roller IxindaKe was passeii 
around the head and neck for the purjKtse of keepingf the dress- 
intrs llmily in ]>osition." 

Pive days after the oiienition the dressinpi were removed, and 
it WHS r<mnd that primarv union had not taken jitace at aiiv iioint 
BlonK the i-di.'es of the wound. There was no reiliiessor swelling, 
no evidence of anythinK like a priN-iiis of i;niiiuhition. and only 
a trace of |iuh whs visible at the lower iiart of the wound and in 
the external anditorv canal. When the stitches were cut. how- 
ever, it waii found tliat primary union hiul taken place in the 
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ilLVpcr {inrts IhmuKtioiit an nrpa sufficiently great tofce«p theflap 
very iiwiHj- III its |>r(ii>«r iKisition. To favor union by CTannla- 
tiiin with the iiitniniinii degree of viHible scar. 1 bruuffh't tlie ed^ee 
of the uii|H-r jwirt. of tho wounil in close coRptation, and tlien 
a]){ilie<) riiblmr pliiHter in Micli a manner as to crowd the auricle 
and Hkin of the cheek upwnrd and txickward. The only other 
dreKsinpt eiu[>ioye<l were eliect lint and vuHeliiie;a roller bandog 
l>eini;r iiKcd tiiniply for lueclianical Biip|>ort. It wa§ not until 
thn-t' we<-ks after the <iperation that the pxtenml wound finally 
heaknl : the discharge from the external auditory canal continuing 
about two Wd-kx kmger. It was found that a hiiihU perforation 
exiKteil in the drum nienibrnnc, — pnilmbly the reMilt of the vari- 
ous efTorts niHile to reniovo the foreign body. It healed Moon 
after the dirieliitrKe ct-awed. The diminution of the hearing 
I)ower was iiiKJinii (leant. 

The case nnrratctl alxive is the first one in wliieh 1 hiive known 
ft smooth and symmetrically shajied foreign body to become 
ti^lnly imimctcii in ilie it^seous 'lortion of the external auditory 

canal. Ind I. li!i<l I not lieeii a witnesx to the fiiet. I should 

have fi'lt slniii^^ly diK|)osed to doubt the possibility of such an 

Mr. .1, I'nn' (irei-n, i)f Rostim, Mass.. thus briefly siimiuarlzes 

the iiniiortaiit facts rclatiii(.' to tlie history of the o|>eration of 
dis|itaciii;; thi' iinrii'le forward : ' "The o|)eration of displacement 
of the aui'ii'te ['•irwani for the removal of fon'igTi iKHJies is by no 
itii-ans new in thi-firy. The whole subject is thoroUKbly diseussnl 
by Von Tn«-llsch in" the M'VCNtb edition of Ills •Irfhrbiu-ir (1881). 
The sufT^cstioii of llie opemtion is found in 'I'imlus Acgineta' 
lim). and in ns-enl times hiis been n-<-oiLMiieijded by Hyrtl. Von 
Troeilsi'li approvi's of it where oi^rative interfen-nce is im|>erH- 
tive and ciili.'r tnc-tliocls of ri-moval are im|)ossiiile. but suggeets 
that ill children tiic jinricle and cartilaginous meatus Ih- separa- 
ted fr<im the os.>^c<>us nii-atus by a sim|ilf incision alH>ve the 
iiit-Hlus ulont; the s<|Uam<>iis Ixine. and in adults that the osseous 

tilannous canal. Neither of tlies<' nictlioils si'cms to me adapted 
for giviiiic a (lioroufrhlv free and iargi' o])ening for the extraction 
of cxjiandcd Inidii's like lliose in this case (mie of leaden bullets 
ill the can, and bolli sceiii ojh-ii to llie objection of insufUcieut 
drainage after the ojK'ration. if such be<-otiie=« necessary, while 
the latter iiielhoil niusl almosi ct'rtninly wound the jmrotid gland 
iind adil another cleiiieiit of risk. Von TnH'ltsch narrat<!S four 
ca.M's nhcrc di,*|ilai'i'Hieiil of the aiiriele forward was |>erformed, 
oiie4iy LangcnlKvk and tlirei- by Scliwart/c. All were sueewMrul 
and r<i-ovi'ri'd ; one healed /it r iiiimnm I'lil' nlivntm oud the 
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linit ttithprto l>eeii pei-foi-iiuHl only twiw, at least for the purpow 
of fiurilitatiiig the removal of u Toreigii body from the dee]>er guirls 
of the ear, viz., by Dr. J. Orne Green and by Pr. D. B. St. Juhii 
Roowi.' Inlxith instances the toreipi body removed from the 
ear wiui a letuleu bullet. In the cane whit-h I have narrated above 
1 wan le<i to perfonii the operation by the Vwlief that I ithould 
thereby gain much more ejuice in which to luanlpulate hooks or 
possibly even forceps, and that consequently I should \te able to 
bring a greater diHiodghig furct! to bear u)>on the foreign body. I 
must (niukly coiifeBs that in this jmrlicular ease the gain in 
s|>ace dill not materially diminish the difHculty of extracting 
the ttean. The location, size. shai>e, hardness and iHilished sur- 
face of the foreign body rendered the eniiiloyment of forceps of 
any Mi^e or jKittem uacless : and yet the gain in space and the 
diminution in the length of the canal to Ik.* derive<l from the 
displacement of tlie i^uricle forward prove of tlie greatest valuo 
in precisely those cases whicti tM>nnit tlie use of fiircc[ia. Where 
the foreign boily, however, is hard anil (Hilished. and particularly 
where it is imimcted in close proximity to the membmna tym- 
paiii. uikI occupies a large juirt of the calibre of the canal, 
forceps cannot lie used. Under these circumstances, therefore, 
I lielieve that the operation is not to lie reconi mended. 

In this connection I deiiire to call attention to the great amount 
of violence that may be inflicte<l with impunity u)K>n the osseous 
iwrt of the external auiiitory canal and (larticularly ujfon its lining 
membrane of skin. In the present case, for exain]ilc, there wan 
seam'ly any |Hirtiun of the posterior and up|>er wall of the iwie- 
ous meatus fnim which the >>kin {i. e., the jicriosteunO ha<l not 
lieen torn ; and yet. after the higise of four or Ave weeks, all these 
Itarts were found to have itiiumed their natural relations and 
np)ienrance. I have obsi'rveil this same regenerative power of 
(he [HTiosteoi lining of the anditorj' canal in other cases, and 
la'licve that we nmy safely tru.st nature to n>|>air any lnjuri(-s 
that wc may l>e com|)clled to inflict ujmn this jmrt of the ear in 
our operative pm«Hiurt-s. 

lY'iiiHt/K. — InjurieH t<) the external auditor>' canal are, accord- 
ing to my ex[>erieni-e, <•( eimiiHiriitivcly rare owurrence. I have 
seen but three cases, and they were all of minor im|>ortance. In 
one of these the {Hitient had intriKUiceii the rather |>ointe<l end 
()f a i>en-holder into the right ear. just as he row from his seat to 
get Homething at the other cad of the nx>m. Passing too near an 
unusually high stove he suddenly felt a sharji pahi in the right 
ear. as if a |K>iiited object had lie^n violently driven into it. 
Slight bli-4iling follownl. and the i>atient almost at oncecxiJeri- 
enced a decided sensation of faintness. which lasted, however, 

■ Tram, Anier. Otol. auclely. p. 477 oT ml. IL, pwt S, 
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but a short time. For a i)eriud of five ijays the ear gave him 
ecaroflly aiiy trouble, and then it beyan to b« decidedly painful. 
About a week later still, I had nn opportunity of examining the 
car, and theu found that an ubsceus tuul fonued in the posterior 
wall of the canal, not far from the external orifice. Prom the 
appearances i>resente<l to the eye there could be no reasonable 
doubt that a distinct collection of pus esisted at this spot. The 
|)atient, however, declined to have it lanced at that time, and I 
never saw him afterward. 

In the MM-ond case it was not aacertaiiied exactly how the in- 
jury was received, owing to the fact that the jHitient was intoxi- 
cated at the time. The blow or the fall, however, prwluced un- 
consciousnctw for a short time, and when the [latlent recovered 
his Henses ho observed that blood was escaping quite freely from 
the right ear. The accident occurred on the 9th of March, 1875, 
and from that time until the tbiy on which I first saw him, viz., 
March i;itli, un intermittent, but in the main abundant, htemor- 
rhuge hu<l continued. On examination, I found a rather deep 
inegiilar wounil in the cartilaginous wall of the canal, a short 
distance from its junction with tiie osseous portion. The bleed- 
ing hwl nt that time ceased, and as the patient seemeil to be free 
from jMiin, I advised him simjily to leave the ear alone. Four 
(lays later I found the wound healing natunilly by granulation. 

In thi> third <^ase the rib of a steel umbrella frame had been 
accidentally thrust into the external au<litnry caiiuJ, causing 
<|ulte a snmll lacerated wound. Nevertheleiw the hmmorrhage 
was quite free; and, even after the hyweof twenty- four hours, I 
found the bkii«l Ktill trickling fnmi the ear in a steady stream. 
I'iKtn tlie introduction, however, <)f a very small piece of styptic 
cotton, the hjcmorrhiige instantly ceased. 

The i>entistent blec^iing which Beenis to characterize these lac- 
erattnl wtmnds of the external auditory canal, is undoubtedly to 
l>e attributed to t lie fact that those blood-vessels which pierce 
the cartilaginous framework— as many of them do— are not cajia- 
ble of coutnictinK and n-tmcthig Iwyond a verj- Ihuited extent; 
their physical relations iK-ing essentially the same as those of the 
bliHKl-vewels which traverw Ikhiv strnctures. 

Nkw-Orowthh. — The commonest form of new-growth in the 
extenud auditory canal Is the iisteoma. It is encountered Iwth in 
the form of an exostosis and in that of n more dilTuse hypemtrtjj- 
"is. The latter variety is more fre<|uent than the fonuer. \6 the 
child lit birth has Kiinply a rudimentary osseous canal, a mere 
rihgof lH>ne(theiuinulustym[NinicuH), we maysafely assume tliat 
an PxoMtosjs or a diffnse hy]M'rtri>phy of the l>ony canal is never a 
cntigfiiital but always an acquiriKl condition. Out of thirteen 
nidividuals in whose auditory canals I found hyitertrojthy of the 
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Hynunetrioal hyper- 



bone (in the fumi of eiuotoiies} the youngest vas twenty-two 

yean) of a^. In two qiimm 1 was able to tra4!e the development 

of well-nmrkei] enuHluttes to the lui-^U irritation accoiup&nyinK a 

purulent influtiimatlon of the inidille ear. A H)-nunetrioaI hyper- 

OHtuoix. however, \a a mai;h commoner result 

<)f this local irritation. The recultintt xteno- 

hIh, ur nuTrowInx of tlie calibre of the canal, 

is sometimes no threat that it in impotwihle I 

to aee the drum membrane and deeper juirta 1 

of the cimnl. In a liirfre proiM>rti.in of the 

cones of exostoseH, however, no excit 

wlwtever «un be found. The presence of the 

liouy tumors la iliscoverod by accident, and nr«rly fllllDg th>- lu- 

their development seems to take place hide- l|^HtnTyc«^'*^uJi 

jiemlently of any appre<-iable local irritation. terUniVn 

Syphilis, K(>ut. and rheumatism are nientione<l by Home niittiors 

as predlHiXMiiif causes, but I have not t>een able, in a sinf^le 

instance, to trace siieh a connection. 

One of the nioKt interesting iiuestionit connected with thetie 
bony tumors related to tlielr m]iidity of growth. Bo far as luy 
own eiperience goes. 1 can throw hut little light ujwn this ini- 
IKirtant question. All but three of the patients were seen only 
once. In each of these three cases the e:ir wiut examined repeat- 
edly during a period of several years, anditwusclearly established 
that the bony tuuior wb« slowly but steadily increasing in siie. 
In tlie lltut ease (that of a young girl, aljout eighteen years of 
age) the new -growth of bone took place in the fomi of a Hyinmet- 
rical encroachment uj>oii the calibre of the inner end of the osse- 
ous canal. At flrst this stenosis wns slight, and the deeper parts 
could still be seen under giKxl illumination. The drnni-mem- 
hnuie ha4l been entirely destmyetl; at one or two jMints iu the 
middle ear cxiiosimI iwnv was felt with the prol>ei near by were 
areas of granulation-tissue, and thc-re was a constant flow of pas 
over the walls of the eamd. In less than three years the hyper- 
ostiHiis liad made sueli prngrens that it was utterly im[>ossible to 
see anything ()f the deeper |>arts of the car through the <-<intra(.-te«l 
canal. Iti this e^ise the growth of 1>one xeenis to have l>een a 
gradual one, and if it had continut>d at the same nitt-, complete 
oblltenttion of the (vimil, ikt the n^on of the Klenosis, in the 
eountc of two or thri-e yvnn more, might have l)een safely pre- 
dictetl. This case iHuwed out of tiiy liands, and I am unable to 
re)H>rt its suliMe<|ueiit ])rogn!MS. In another case, however, three 
or four large confluent (If I nuiy lie [M-rniitte«l to use the term) 
exostostw develojKHl in the iH>in[>an)tlvely short ]>eriod of three 
yearn, and then made no furtlier progress dnritifr the following 
two years. When the eiostoees ceasinl growing, the dlmlnatioo 
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in Dto Kill' of tlio caiiiil wfu» so jn^at that 1 poulil Iwrely pass a 
uleiuliT sjlviT iircW thniiiKli 11>e luirrowt^t imrt. Thiit no fur- 
tlxT (liiiiiiiiition ill ilu' si/jj i>f ihc cniinl tiKik pliu-e iluriiig the 
next twi) yeiirs. wiu- .sliowii by the fact tliat I was still able nt the 
ciiil uf thnt tinii- to imism the sniiic probe thrtiii);!] the noirow jtart 
of the iiicatiis. 1 wiitchiHl this ciL.'^i.- with coiiHJilerablc interest, 
fully i>xi)fctiiiK tliiil the (iivvioiiH nite of KTOWth of the exoxti.ii't.iN 
would 1>e iiiiiiiitniii(.>il. iitiii ttiiit the resultinK obMtruction to the 
(liM-liarge of puM from the iiiidille eur would riecewntatc an oi>em- 
tion. As the jMitient (a dry j.'omls clerk, thirty-five years of a^^) 
pn)iiuse<l to eoiiie and Hee iin' as soon as he ol>st>rvi.-<l any materia) 
<-li»n(:;e in the i^oiidition of his ear, ami iis I have not seen him for 
almut three years, I think it quite prohuble that no further 
^pxjwth of the bony niiuwes has taken pl]u.-e during this i>eriiid. 

Finally, in a third case, tho rate of (irowtli of the exostoses wa« 
apiiarently more rapi<l. The [Mitieiit, a physician, thirty-four 
rs of iiKe. hail idways heard well, ainl 
1 never fXiK-rieneeil any uiiriatura.1 twn- 
ioiis in cither ear, tnitil toward the end 
of 1M71. He then, for two or three suc- 
I'l'iislve days, exiiorioiiCfHl severe pain in the 
ri(;ht ear. and Dr. Ilackley. an ex]>erien<!e<l 
niirist. who e\aniiiie<l the ear. after the se- 
vi'ie [win hnd sniisided, found in the mea- 
tus a dn'lUiisiTilHHl swellhiK whidi prv- 
"hiI H'nieii the apj>ejtranec of ii fiirunele tliat 
JlfJ had not yet n'a<'hiil maturity, or had 
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■ already lien'in ti) subside. Ill SejtteiMbt'r, 
IST'J. nlKiiit a year after this condition uf 
the rifrht auditory canal bad iHfn oliservi-d. the patient ei>n- 
sulted uiefora troulilcsimif tinnitus in thf wuiie ear. On exam- 
ination I found the caniil n»mm-cil liy tlie presence ot two 
broiid-biistilcxostiwos, situateil exactly i)jii>o.sit{' each other, the 
one on the anterior, the other on the iHistenor wnll. close to the 



jiniclion of tliccarlilaniiuuis with thco 
n,i-|ST i[i was a third cMista-iis. which 
Imiiic, and apiuin-nlly pns.Mil at:aiiii 



s part of the lueittiis. 
crhnnKthcilrum-iiiem- 






that tlieexostosi-s 
outer ones, had in< 
pniachcil within >i 
the walls of Ihcca 
fashii.mil hcMirt;) 
hitil taken place in 



the 

eatus. 

I cars a siH-onil time, anil found 
iiditory canal, at least the two 
)ly ill size. Their summits «i>- 
acli other, and the outlines of 
Itcrfii't ri'si'iiibhiiice to the iild- 
ft i>idc. apparently no ehaQKe 
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111 Oi-tolNT. IKTit, I cxHUiiriol tlic imticiit for Hit- thini tiiiii\ 
liiit ciiiihl tliiil IK) cviileiiiv <>f further KTowth iiii l)u- ]Kirt of tho 
t■.\<wtll^H^ in t^itht■^ iiit>HtiiN. 

It Mf iiiM reoMUmbly i-]vuT. tllt■n^tl^^^•, tliat thi*rp JH no (lx«l law 
Kfiveniiiif; tht.' K">*'th ^ tlifm.' pxtintomti. At one tiiiit? tliey in- 
■■rviis*' ill nlze nt :i rvlatively nipiil rate, ami tlii'ii, for ii periixi of 
yeiin. withiiiit any jiercuptihlL' cIimuki- in tiw onmlitiim of t\w 
iiiinie<liato sumiinKliiiRH, tlu>y xhow im fiirtlier kIkhh "f Rrowtli. 
All itritatiui; puniirnt (lixoliurvi' ><('<'»»< to iK> nu cxfitiiiif cuuhi' i>f 
their Ki^wtli in iiuiny muh^h, unil r<>t in iithom (<-.(/.. tlit- liift caw 
iiientiuneil) the trruwtliof iHiiie priH-ewlM witliout any (leiiioiiKtra- 
l>lr eX(*itiii|i; oause. 

Th(- prevallini; ii)in[K' uf tlie t.-xostiiii«>s tlint I have Hoen )iaii iHi'n 
tliat of a lieiiiis]i)ien>. or li>w. Iiroad ■!)««>< I cone. 1 liave only 
twice xeon a iliNtini-tly jKHluiii-iilntc exiwtoHiH. ami in only one of 
tliexp ciiNeN wiut the i>e«hiiicle noticeably Hiiiulk'r Ihiui tile bixly of 
the tniiior. In the mnjorily of ciise!' 1 have (ounil iiion' than one 
exuatoxix in tJie auditory eiiiial. If at lirnt the i;n>wlliN are more 
or letw NeiHirate aiii) tlixtiiu-t. at a later Hlagi- they will )>e found to 
luerce ho et>iii|il<>tely tlie one into the otiier thnt a inere undulat- 
inK tiurface in pruseiitixi to the eye of the ol(nervtfr. 

Tlie t>oiiy eharucter of tlie tumor is eacily iii<eertained hy tiieans 
of the prol)e, or, l>etter yet, ljy ineanH of the ]iaraeenteNi>i needle, 
or thecnnotl, whani-iiointeil bintonry. Asa rule the nurfaee of 
thertf exoMtotvw i» ver>' slightly H'liHitive. and the i<h»r|> jHiint of a 
knife in felt even Ii-sh than the |ireN*itre of the coiiijianitlvely 
brood end of u i>ni>H-. Tlie Hkin eoverini; them in exeeeilinKly 
thin. 

There nreonlytwoeijiiditioiw, it xeeniK to me, which juHtify the 
Miiyeon in rutimiHUiiliug o[ieTntive interferenee witli tliexe b«>ny 
tuniom. For iiiKtaiice. if there ix markeil or total ileiifneiw in one 
ear, ami the irniwth of an exostoxis in the other auditory canal 
tihuts it up and depriveH the individmil of the u»e of liiH only 
available ear. o[K-nitive interfere nit- wonlil. it ceeiiiH to me. 1m.' 
])erfe<'tly j lint i Sable and proper. It slxmld flrwt 1h> clearly (•sta1>- 
UkIkhI, however, that a UM-ful dtvreeof hi>iirlni; liadexiiitiHl in the 
ear bt>fore the canal Itecame entirt-ly cIoinhI by the iHiny irrowth. 
Aftiuii. if aehronic jnirnlent inllammatioii of the mi<ldle eitr ix 
lUMOclatei) with exoHtoHex, <ir with n di(TiiNi> hyiH-niftosiH, of the 
otM-oiiH auditory etLiial, and if. thnmKh the KTudual icrowth of 
thcHe iiiatiM-8, the camil Ih-coiiich hi namtw that the pUK can no 
liHil^r e(iea|)e with Nuflh-ient freeiloiii. it in clear that the only r»- 
niainiiiK natural outlet for the pus Ix tliroii{;li the KiiMtachiaii 
tulM'. ThiM channel, however, Im very often «i narrow that coiii- 
Itarativelr little piiH call eM-ai>e thron;;h it. Stagnation folloWK, 
tuHl yet piiH vuntinueii to form in thii' clowil cavity. Under Huuh 
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circumstances the indication < for operative interference are very 
clear and urffcnt. It is rart\ however, that either of the condi- 
tions descrilRHl alnive occurs. I have never seen a cwie in which 
oi)erative interference seenuHl to \>e indicated; but Dr. J. Ome 
(ireen, of Boston, rt»{K)rts' the case of a young man in whose 
ami itory canal two exostoses so nearly closed the meatus that the 
pus secreteil in the middle ear could no longer escape freely 
enough, and death soon followeil from the meningitis set up by 
the retention of the pus. Four days Injfore the patient's death. 
Dr. (rreen was sent for. Hy means of a hand-ilrill he established 
a channel, 8 mm. in diameter, through the exostoses. With a 
larger drill he made an oiHMiing behind the ear into the mastoid 
antrum, and, by means of a syringe, {Missed a current of wartn 
water from the meatus into the middle ear and antrum, and 
thence? out through the external wound. The operation, how- 
ever, had l)een jK^rformeil too late, and the meningitis went on to 
a fatal termination. In the case rei)orted by Dr. Mathewson,* a 
large exostosis almost entin»Iy closed the auditorj' canal, and 
matsrially dimini.*<hed the [)atient*s hearing. Through this mans, 
which provtMl to be as hard as ivory. Dr. Mathew^son establishes! 
quite a broa<l channel by means of drills driven by the so-called 
dental engine. The <)|)eration wjis completeil in less than thirty 
minutes. To judge from this single exjK^rience, this form of 
motive [M)wer prestMits dwided advantiigt\s over that supplie<l by 
the hand. The drill can be guidtnl with at least equal accuracy, 
and it can be e<|ually well [)rt»vented from jienetrating suddenly 
to a greater depth than is de.^ire<l. In ciisc^s such Us that de- 
scHIkmI by Dr. (fri^en it may 1k» found desinible to establish a 
counter-oiM'uing in the niiistoid process, so that a stream of water, 
intnxluctHl into the meatus, may enter the antrum and then i>aK« 
out through the artillcial oiwning in the mastoid process. The 
necessity, or lack of n(H'€»ssity, for the establishment of this second 
oiMMiing will deiH'ud chiefly u|M)n the degree of sucx;ess attaiueil 
in cleansing the dee[HT cavities of the ear, thnmgh the re-estab- 
lishc«l meatus, and also ui>on the degree to which the mastoid 
pnK'css ap[H'ars to Ik» involved in the infUunnuition. 

1 can find but one case on rtvord of a primary ninoer of the ex- 
t«'rnal auditory canal, viz., tiiat n*iK)rte<l by Kesscl.^ It is quite 
|K)K*<ibie tiiat there are other cases in the litenitureof this subject, 
but niv limited warch hiis failcnl to discover them. The cases 
rt»|H>rte<l by Delstancii**, Ills, ^ as one of [irimary cancer of the ex- 
ternal auditory meatus, can hardly Ih» iu*cept<Ml as a well-estab- 



• KtMon Mttlirnl an«l Surjri<*ttl Journal. April 1ft, l^'H. 

•' Traiisjii'tioiiN of the Flrsl Con^:^^•^w of tin* Int^'niationul Otolopeal Society. New 
York. IK7 



I relxTOhri>«>Jvp«*n. An'li. f. Ohrvnh. B<1. IV., S. 1K4. 
4 An-hiv. fQr i.»hn'nhHikuinlf. It^l. XV , S. 21. 
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tinhiH) iiiKtniK^ of thin iliNCHM*. 1 liiivf rwul the acwiiiit piiivfully, 
Hiid Hill by n<i iiu-iLiui Mitisflt^l. nor ikNf IX'lHtaiicht- liiiiix'if mh-iu 
til l<o, tliiit Ilif (liMciiKe may not hiivt- lU-vvliigitsI Hrnt in tin- iiiiiliUe 
«iir. rnrtheniiiirc, Kcjuh'I'm rawHj piiii H-itn-i'ly l>e eoiiKidcnil iis 
eiitin'ly mtWuctory. l'r<if. von tiimiiuWki jjave him, tor iiii(rn>- 
Hmtpic (■juiiiiiiintidii. twrnty-two ><i>eciiiieiiH of |M>ly|>l lluit Imd 
been rciuoml from t)ie «>tira of (lifTvreiit iiiiliviiluiilH. Nu biit- 
toritii ac(!oiii|Miiii<!(l tlitwe xitei-imeiui, nnd no otlicr iliitii wer« 
known to ]>r. Ketowl lieyond ttie Kciiiity inforiiiution whit-li he 
«ouId tc\ma\ from the la>K-Is t>n tlie lM)ttk« thiit coutHiiKHl the 
l>olyiii. Due of th<>se fJTowtlis, whi<-)i wiw lulx'hil iw coniini; froiii 
the external uuditory cuiuil. i>rpM>iited to the nuked eye nil the 
featurpM of h iiiediutii-slieil, ki]obb«>(I wnrt. A iiiienmcoiiic exniii- 
iniitioii shoved it to be i>rovid«><l with h:ilrH. an<l with KeluieeoiiH 
and ceruniinouH {(landK. It therefore, in all {irolxdiillty, yrrew 
from tionie jwrtion of the outer half of thf uieatuM. It« 
outer iiurfaee wiut conii>ot>eil of a thiek layer of eiiideriuirt eellH 
which ueiit iirolonRations of eiiitheliiim dii-|> Into the isii>>Htaii(n» 
of the wiirt. The iin.>K('nce of nnnieroim balls of eoncentrieiilly 
urraim^il epithelial eelln and of ne^t.t of thi-xe elenientii, KtN'nied to 
l>r. Kexwl to estuhliKli the canoeroitH natiin- (eiiitheiioina) of the 
growth lM<yon<l a shadow of a doubt, s^uch a conehision, how- 
ever, does not a]>]iear to nie to Im wiirranted by the faetit. Tlie 
■niaute anatomy of a p«-rfe<-t1y l>oni|j;ii wart iit no like that of the 
lualiK^iant eiiithelioniii, that without other data (the history of 
the«-ax«'. the eonilitioii of the nei(;hl>orhii; t^hinds. ete.l, one would 
liardly l»u Juittilieil in exjirensinir mi [Mwitivv im o]>iiijon. 

Even Heeondiiry eaiK-em of the auditory eanal are by no uii-anM 
coiuinoii. Of the two (gull's whii'h have eonie under my ot>wr\'a- 
tioii, one waH prei^-ded by neaneerof the middle ear, the other by 
oiie that uriKimiteil in the^clundHof the neck iM'hindand junt Ih-Iow 
the eur. The fonuer caM- will Ik- n.irratetl in detail in the eluiii- 
ter on dlMNuex of the niiddie ear. The facts of interest in the 
hitter ctue are un follows: 

Thejintient, n female. t4iirtv veamofaKe. and in rather |>oor min- 
eral eoiuiition, waK net-n for t^ie flivt time oi) the :lil of June, 11:173. 
She statetl that nine yenre prevloiixly a hani NWellinir shownl it- 
M-lf on the left Kide of the ne<-k. clutx- lieliind (he eur. It came 
without [Hihi, and ^iduidly inereaned in size until, at the end 
of Ave y<>ans it had mu-lieil the dimensiomt of a lart;e e^K. It 
wan then remove«l by Dr. Thouian llarkoe, of thiH i-ity. who 
found It to tic a cystic tumor. The wound heakil iiroiii|illy, and 
for a|>eriiKl of almut tlire<- vcamslie n-iiiaineil fn-e from aiiv evi- 
den«: of a return of the growth. Then, after the birth <i'f her 
lH«t <-hild, the [Hirtf around ihei-ar iMi-aiiie swolh'n and ludnfiil. 
At the end of two wtvks the ^\vl'llillK Krailiiallv hidisiiled nilho.it 
the formation of jms; the |>tun diwi|i|H'Hre<(. and the ixiticnt 
reuuuned rrra from all HyiniitoniK referable to the region of the eur 
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for a iK^riod of several months. Early in July, 1872, she p2i88e<l 
thron^h a second atta<*k of aeute swellinjj: of the parts around 
tlie ear, and a;;ain the attaek ikismhI off without ^ivin}^ rise to 
the formation of an abseess. Unfortunately, it is not stateil in 
my notes wlietiier complete subsidence of tfie swellin^i: folI<>w<Hl 
botli of tliese attacks, or whetlier after eacli a certain cleg^ree of 
IHTinanent swelling; remained. It is statwl, however, that 
throujrliout both of these attacks no apprtH'iable deafness ancl 
no tinnitus or other subjective aural sym[)toms were present. 
Durinjr the following March she exiH»rienced a third attmrk, more 
si'vere than any previous one. This time there were lK>th deaf- 
ness and tinnitus, and at the end of a few days an almndant, and 
at times bl<K>dy, iliscliar^re made its apiiearance in the external 
meatus. From tliat time onward the dischar^re was constant, 
and the swellinj^ behind and below the ear steadily increase<l. 
Early in May Dr. James Jiittle. through wliosi* kindness 1 had an 
oppiJrtunity of examining the patient's ear, o[)eneil an al>s(*ess 
situated immediately over the left mastoid prfK*ess. By aid of 
tlie probe he as(vrtained the existence i>f a siiuis, leading from 
the cavity of the abscess into the external auditory eaiuil. Xo 
<lenude<l bone was foun<l. At the time when 1 siiw the patient, 
about four wtvks later, th(» opeiiiufr behind the ear still existetl, 
and pus could easily be forced out throu^rh it by [iressure made 
upon the skin in the vicinitv. Just in front of the trajirus an 

;_ i.._i-. ..1 I K..-.1 ' 1.1 i.„ * .1* -..i.:„l. „>.* I...1 I 1. 




wit.stjiun* mill III it.Muii-. i->\ ^rji>i*in^ iin* imhi\ i»i iiir iiiiiiiir 

beni'ath th<» auricle, jind movinjr it in different dinvtions, I w*is 
abh' to satisfy mysolf that the ll<»shy growth in the meatus was 
simply an outgrowth from it. Hy mt»ans of the [irobe I Jis<^er- 
tainc<l that thec;irtila<rinous wall of the meatus liatl been piertUHl 
(as alrcaily discovered by Dr. Little) at a point situattnl i)osteri- 
orly and below, and n()t far from its junction with, the osstHius 
portion of the canal. ( )ne of the fibrous K'»1>>* hi the cartihifje 
(tissure of Santorini) had probably been the point throuj^h wliieh 
first the pus of the abseess and then the olYshoot of the tuuior 
had forced their way. 

No attempt at an operation was ma<le. The tumor steadily 
inen'ase<l in size, and eventually cans<'d the patient's death. 

l*riniar\' sarftma of the e\t<'rnal au<litorv canal is of very rare 
iMMMirreiice. ( )nlv on<' case has come under mv observation, and 
I have not been abli' to tin*l reports of any other cases in otoloj^- 
ieal literatJin*. The historv of the case ref<Tred to is tis follows: 

The patient, a stronir ln'althy irirl. fourteen y«'ars of a^co, con- 
^ulte(^ nil' on the'Joth of May. issn, tor an alT<M'tionof the ri|^ht 
ear, of riM'ent <late. .\bout two wi'cks previously she n<»ticiHl a 
wnsation of fulnevs and pi'rhaps v<'ry slitrht pain in t lu» ri>j:ht ear. 
This was the first intimation that she received that her ear was 
not iM*rf<H*tly souml in all re>p«M'ts. She had never previously ex- 
perien<'<Ml either pain. (Iischar;;e, <leafness, or any oth(»r symp- 
tom H'ferable to the ear. In the I'oiirse of a few days a slight 
dis4*har;^e was <livcovere<l at the outer orifice, and as th(» si'usation 
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of fiiliuvH Ntill |>orHiKt«d, the family )ili>'Hicimi, Dr. A. A. Sinitli. 
wiiM callnl ill to Mf I>k- i-hiiil. On cxiuiiiiuttiuii witti tlic tiixH-ii- 
luiii uiul rellucttsi liiriit 1m- (liocori'red tiuit the L-Hind wjw blm-kwi, 
ueitr tlie outer (irili<.'«, by a mthcr solid fletthy iiiuhh. whii-h t>li>(l 
<iuite fnwiy when he reriiove<i a part or it with thfi hiihiv. IIoiiik 
oouviiieed tliat the ou« wah not one of onlinary polypuK uf tho 
(•ar, Dr. 8. referred the imtieiit to me for further treuttiK'ut. The 
tumor at this time extended outward almost if not (|uite to the 
I>Uine of the outer oriHce of the auditory caiiiil. It tiresente^l a 
Hniooth. l)ut Bli(j;htly une^'en Hurfaee. felt ver^' Itnu when pretsited 
u|>on with the probe, wait not at all HenMitiw, and i*eettied to 
HiHinK by a very unNul Itase frtun the upper and [lODterior wall of 
the oijiieoue itortion of the auditory (uiiiai. The cervind kI^ihiIo 
were not enlarKed. The left ear wa» perfectly hetilthy. Twice iit 
suecewiion 1 surrounded the uuuw witn a loop of No. :IT malle»)>le 
eteel wire, but Iwth tinieM the wire broke when 1 ittteuipled t<i 
make it do the work of enttini; tlin>ut;h the tiwues of the 
tumor. I theTi euiployiil a blun<-|iuint{>*l, eiirved (flatwixe) 
hiiitonry. and eiideavoretl to cut awiiy the Kr<)Wlh eloxe to its 
iMwe. The cuttiuK wIki' of the knife, however, eiieounteretl Ikhiv 
rpMiHtanee. and I wuh oliliKed. for the muuieiit, to remain satinfled 
with the removal of two fruKiuenti*. both t<)Kether e<[Ual {>erhaiw 
loone-third of the entire tumor. MiHlenitely abiiudnnt bleeding 
followed thii»ot>*^rmive interfereneo, but it eeiutetl in the conme 
of a few minutex. Exploration with the pnil>e faik-d to ditiCorer 
any eentral channel or HiniiH, nurh a« \a found in thoxe very Binil- 
lar tunion of the audi* " " " ""' '"'" ' " ' "" " " ' - -' * 
a of eariouii lK>ne. 
_ient noticed that h. 
l)een. The fraKiiieiitx r 
(DO,), and were then enl 

amiiuition. llis re|(ort rcjids aafoUowu: "The lan^r fiH>eiiuen 
coiiHiMts, for the most ixirt. of closely ecuniitiete*!, liiuall. round 
cellH, Ix'tween which is an ill-<lefined baKenient Hulintance or 
Mlronm, eouKtitntin); a n-ticulmn when the eellD are shaken out. 
There are also some larger, enilotheliul-like eidls scattere<l irretni- 
larly amouK the round cells. The sniidler frairmuiit i-oiiMiKis luore 
of siiinde-snaiH>d eells. with u more <llMtiiict!y Abnms stronui. 
The Kn>wtli Is rii'h in vt-sneis, whooe walls an' endir>-oiiic. 1>eing 
eomiHMed simply of an en[l<jthelial lining ami the surroundini; 
tissue. In some parts of the fntifment the epid<-nuis is preserveil. 
From the niiM-nMcopii-al amiearaiices the sjH-cimen is prolwbly 
to be repirdeti as rouud-cehHl sarcoma, but the iHwsitiility of its 
heiuK Krai I nlation -tissue cannot l>e wholly excluded," 

(Jn the Sitlh of May I sm-cee^letl. by iiieans of as strong a wire as 
1 eonld ]inss tlirouffh liliike's double-moutbetl cannula, in n-mov- 
InK another jiortion of the )n^>wth. This, tut), was sidunittetl to 
]>r. Welch for examination, with the followiUK results: "The 
s]>ecimen presents in Hmie phu-es the same structure as that 
which elutnu-teriM -41 the first fniumeut: hut. in addition, it pre- 
sents eertain imlntsof interest. Tlieeentnd part of the siteclnien 
is hard. and. under the mierime<>|H>, is fouml to consist of osseous 
tissue, with wide medullary H|Kices in which the tissue is rich in 

eells and llbrillatHl. The rest of the s[>f<-i n is eomixisei) of a 

tissue eontJiininKnumerotis round and some irrt-ifularcells. Near 
to the IxitU! the cells are less nniiH*n>ns. more irretnitar in shai>e, 
and have iH'tween thema hoiutwneous, icIisteniiiK bas«-ment sub- 
Dtaiice Goiitaliiiug wime daslic fibres. Peripherally the celU are 
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more iiniiioronH and the iiiterool hilar Hubstaneo loss fj^li^tonin^ 
and more librillated. There are places where the tissue is of an 
osteoid eharaeter; that is, the cells, with line prcKresses, are iii- 
cIoschI in spacer in a hoiiioj^eneous, bony-hK)kinjr matrix. These 
se<^ni to represent transition-stages between the san^ouiatous tis- 
sue and the osteoid tissue on the one hand, an<i the osteoid and 
osseous tissue on the other. There are no cells which can be i>o8- 
itively claimed an c^irtila^e cells. The tumor seems to be an 
ossifying sarcoma (osttH>-siircoma), taking its origin, most proba- 
bly, from the ix?riosteum." 

the patient wjw then examined by Drs. Robert F. Weir and D. 
B. St. John Roosa, serjanitely — both of them exi)ert>* in diseases 
of the ear. They lH)tn agreed that the tumor was not an ordi- 
nary connective- tissue growth, and favored an early operation 
for the puriH>se of extir|witing it as thoroughly as possible. They 
thought it Advisiible, however, that a microscopic examination 
should first be made by another expert; and acx'ordingly I re- 
moved (June 7th) anotlier moderately large fragment and sub- 
mitted it to Dr. Francis Delafield. His re|>ort, which wiw made 
on the 9th of June, fully confirms that previously ma^le by Dr. 
Welch. It remls tm follows: "The sinvimen is a small, rt)unde<l 
mass, alK)ut the size of half a i)ea. It was removed fnmi the 
wound left by a previcms o[M^ration. It is evident that the speci- 
men consists of a portion of new-growth situate<l at the edge of 
the wound. Part of the specimen is covere<l by a layer of epithe- 
lium, and l)eneath the epithelium is connective tissue with an 
excess of cells and mucous tissue. The portions of the sf>eeimeii 
not covere<i by epithelium are com|K)se<l of connective tissue in- 
ftltrate<l with n)und cells — granulation-tissue. Part of the speci- 
men, therefore, reprt^sents a new-growth — part granulation-tissue 
from a wound. If we compare this si)ecMm€»n with those already 
examined by Dr. Welch, it is evident that the tumor is one of 
those composite growths which sometimes gn)W fnmi the i>erios- 
teum. It is com[K)scHl of connective tissue, mucous tissue, bone, 
and siin'omatous tissue. The prognosis of such a tumor is bmi, 
l>ut iiot very bad. If the gn>wth can Im* completely removed, 
and if the l>one is not involvtnl, there may be no rt»cufrenee.'' 

In this conne<*tion I shouhl state that, during the short i)eri(Kl 
of ten days that elans^nl In'tween the two |Mirtial oiK»rations, the 
tumor had again fully reachc»il its former size, but not its former 
degrt»e of hardness. The fragment submittetl to Dr. Delafield 
rt»pres<*nt<Hl largelv this fresh growth. 

On the loth of Jmie the oatient was brought under the influ- 
ence of an ana'sthetic (sulpnuric ether), and by means of suitable 
knives (blunt-[)ointiHl and curved llatwis4») and a sharp-edge<l 
steel s<»<K)p I removed the entire tumor, together with a Z(me of 
apparently healthy skin surrounding its basi' on all sides. The 
growth apiMirtMitly sprang fnun the |MTiost<'um, as the underly- 
ing bone felt sm<M)th and liard. A small nucleus of ost<M)id ti.ssue 
was found iit the ceiitiv of the growth. The ble<»<liiig was trivial 
in chanicter. The denudtnl bone was carefully M*ra|HMl, and, in 
addition, a solution of ehloride of zinc (forty grains to the ounce 
of wat«*r) was nainted thoroughlv ov<*r all the e\iM).s<»d surfaces. 
Dr. A. A. Smith auil Dr. Robert V. Weir assistinl me in the oi)er- 
ation. 

For about thriH' hours after the o|K»ration the patent exiwri- 
ence<l a m<Mlerat<* degre«» of pain in th<» (»ar. Aft«*r that she fell 
aiile<>p and had a g(MHl night's rest. Un the following monihi^^ 
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tihp wild tliat tilt' our fc)t [K-rfM-tly imtiinil. 1 t>xniiiitieil tin- canal 
and ruiiiiil tho juirtx i*<>V('r(>d witli tioiiltliy ittis ami iiKNlt'niliOy 
Hwolk'ii. TIk' ilei'iKT iMirt iif llu- iiuiitim HiKltlir iiidiibniiia tym- 
pani ntiiioared to W |>erf(.-<^tly natural. The wnlc-li waK lioanl at 
a <lixtaiit-e of iiiMirly four ftvt. 

On tliu lOtlt of June the ixiticrit wrnt with her mother to >'i'W- 
l»ort, R. I., anil iihict'ii ht»r»olf unilcr i)r. Riuikin'N Ciire. The 
treatment e(>n»iHte<] hi duilv eleiinshiKH fiilloweil eaeh time l>y an 
aiiplieatioii of iM)w<|pnH.I liMfoform ti) th« eximw'il fiirfaiv <if 
t lie wound. At tho thiicof her deimrtiire from thiK eltv onlv n 
Miiall deprewtwl ulcer renin i ned ; ami iilwuit the '-'Klh of .Tune I>r. 
Ratikln n>iMirt<-tl that tliiH had healeil luid tliiit no fiirtlier treat- 
ment wan r«iiiireil. On the 7th of July 1 hatl an o|i|Mirtunity of 
examinintJ: the ear. AttlJirht exeiivation iiloiie r<-maiiie<l to indi- 
cate the HiKrt from which the urowtli had lieen reiuoveii. At tlic 
very c<-ntre of the depreiwion u kiuiiII dry fciili wax titill vJHililc, 
I>iit everywhere elue the skin was gmle.' smooth, and iK-rfwtly 
natural in a|>|M-antiice. 

A careful niquir}- into the family history reveiiltil no iiiHtaiireM 
of cancer or any form of tumor anionf; meiuliers of the iiinm-diate 
family. B<ith iiareiitH are utronn and iierf<'ctly healtliy. The 
maternal (craiulniotlier. however. ili<-d of iionie nteriiie disoaM^ 
whleli may have l>ceii eaneeroux in its nature. An aunt had A 
tumor reinnvi><l fn>in her neck. A m^iiid aunt had ean<-er of the 
hreaxt. Two seeond eounins also had <-ani-ef». S<'vcnil yeare 
have claiMied iiiiuv the removal of the in^>wth. and there have 
I»eeii no evidences of its recurrence. 

CTST9.— I have seen but two instances of what miKhl fairly Iw 
dexifriiated as a primary cyst-hke foniiation in the auditory 
catinl. In one ciiw- a small, yell.iw lM«ly. alHiiit the size «if a So. 
ft shot, and consisting a)i|iarently of cluivy or seluiceoiis material, 
suminnded l>y a thin enveloiH- of epidermis, projcete<l from the 
anterior and U]>)>erwall of the osseous |Mirti<»i of the meatus. 
Just iH-yond the junction of the hitter with the cartilat;iiLoiis jHir- 
tioii. In the m-eiHid casi- a soinewhat larger cyst, with ehi-esy or 
almost elmlky contents, and sllulitly constricletl at its liase, 
sprant; from a (Niint on the iipjier wall of the meatus not nioru 
than one or two millimetnii distant from the iip[>er limit c>t the 
dri)iM-iiiemI>rane. It wan slightly sensitive to pressure made 
with the end of the prol>e, and sivmwl to Im- quite soliil. thoiiich 
of citiirM- not so solid :is an exostosis. As isolated ((''^nds (wni- 
inliums) are sometimes foiiml in the oss(>ous |>ortion of the andi- 
lorj'CHiial, and t<s[>t>cialiyalon); the up|H'r wall. I think that theso 
cysts with I'liwsy eontenls shoiilil lie placetl in the stinie eat«-jrorj- 
with the seluicoms eysts olMienwi in otluT |mrts of the lH«ly. 
Their si i^iif1can<-<-. in the ear. issimjity that of [Killiolot-ical cnri- 

In the vicinity i>f the uieiiilinina lyinixuii. cyst-like tumors an' 
oecaMonally met with, but they are. 1 Iliiiik I may sjifcly sjiy. in- 
varialily M-coiidary to some afTi-t-tion of the middle i>ar. In some 
InittaDcea, however, the primary diseune n-ciHkit so completely 
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that the crvKt-hke foniuition in the iiieatuK ijcains pro|)ortionateIy 
in in(Iivi(hiality, and may even \yo. taken for a tumor of primnry 
cievelopnuuit. A« the description <)f thene secondary cyntu b€>- 
lonp< mon' pr(>i>erly under tlie heading of diHeanes of the middle 
ear, I will siiy notliing further on the subject in the present 
tion. 



CITAPTKll V. 

METHODS OF EXAMISIXU THK MIIUH>K EAK 

TiiK iiimiiiiiit our iliH)HHinl foritHt^Ttniiiiii); tlii'muiilition of tbr 
Mili]<IU> <>nr an', tlinvt iiisiMVtioii of thf> nu-tiibnina tyiii]Htiu unil 
anHciilttitiiiii of tlio IviiitHiiiic rnvitv while nir in iM'iiii; forct-d iiit(» 
it. 

IHrn-t iiiM/Mfttiiti in aliiiodt nlwnvH nopoiiiplixliMl liy iikiuih of 
thp K]HH-u1uiii (inil n-llt-rtwl Ii(ilit. In it very f*>w c(u«>m it in ikkwI- 

l>lt> to (lil<IN>IIK«> with thl> NIMH-Ullllll. OWillK to t>lf Itltf^ MM' tUltl 

uiiiifunl ftniiKlitiKiw of t)u- pxti-rtial niuiitory CHiiiil. ThiM itiiiipie 
iiiti|i04-lioii of the (Iniiii ineinhnuK' aKiiiiDy fiiniinhM i)h with all 
tJie iiifoniiHtiou oiiu-i-niiiiK its texture, (li'tJTee of vtuwul.irity. 
jKifitioti. €'tc. thiit it Ik jKitwihU' to ohtaii). Now ftiid then, how- 
ever, a. ilouht DriM-H in tlie niiiiil of tlie ulixerrer iri n-tntrtl to the 
eorNvt fif^iifieuiiit' of piirts of the i>ictiirp prera-iiled to hin eye. 
Thewe douhtH iin- |N'rhji(w more likely to hHm' in the niimi of the 
exiK'rieiiitsl oliwrver tluin in thHi of « jM-n-oii who hiw exiiiuitietl 
roiiiimnitivt'Iy few eatH: for lie will liiive ulroiuly leitrrie<l hy 
humiliating exj>erienee how extn'Miely eauy it in to miftHke one 
thinK for another in )iit<'q>ret int; lehtonn of the inemhraiia tym- 
Itani. Ileni-t> the lm|K>rtaii<i.>. in tlu-tsi> <loul>tfni eiuov. of axcer- 
tuiuinK how the lenionx in quentioii ni-t and lcH>k when theyure 
toiiehi><l iind liandletl, m> to ii|K>ak, with the [>rolM> or the c-un-tte, 
anil when they are Kuhjeeletl to theinflurneeof air foreed into the 
tymimiiic eiivity hy way of the Enftiu'liian tulie, or t<i alteNiate 
nirefaetiouH and condenMitionM of the air in the external nieatuH. 
Ah reKiinlH the (in>lih])r of the driini menihrane itnd adjai-ont 
jMirtK under illiiiuination. very little niHil itc xak\. A» the eye of 
the oliM'n-ei- in watcliiiif; the effeetf of the inftru mental uianijni- 
latinnri no |Hist>ilile harm eim 1m> done to the (>Hr. The iimount of 
diseonifort eaUN^l l>y Hueh ninnipnhitionN in very flif^it. pr»vi(le<l 
they lie |XTfoniii-<I with niiHomilile K^'ntlenetw. The VhIwiIvm'm 
ex|ieriinent, dt-tierilMtl elwwhen', afTonlx the Hlmjilent and Nvt 
niennHof inflatinic tlM- middle ear while the physieian Ih o)iH(>r\'ii>K 
the dnnn niendimne. If air eannot lie forr-<Hl hi sHei-ennfnlly in 
thin manner, it will Im> neeeHtuiry for an iiwiMlant to efTeet the in- 
flation either hy nieann of I'ol'ilnerV method or hy aid of th« 
Eiutueliuui e»theter. When it mh-uih dcMinihlo (o mrefy the air 
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in the auditory cAiml, in order that the observer may have the 
oi)iK)rtunity of witnesninj^ the behavior of the drum membrane 
when moved alternately outward and inward, Sie^leV pneumatic 
siKH'uluni nuLst l>e employed. This instrument consists of a cen- 
tral cylindrical chamber (about an inch and a half in diameter 
and two inches in len>?th), of either metal or hard rubber, to 
which is attacheil a flexible rubber tnlye about one foot in lcnf2^h. 
To one end of the chamber a conical sikh'uIuiu is fitted; the oi>- 
I»osite en<l is closetl by a ^hiss plate which is placed at such an 
inclination to the axis of the cylinder that the rays of li|;ht used 
for illuniinatinfi: the drum membrane may readily pass through it 
witlumt any iH)rtion of them beinp reflected back to the eye of 
the obst»rver. Th(» frtn* end of the si>eculum is sheathed with soft 
rublxT tubinjr, and may therefore be made to fit air-ti^ht into 
the auditory C4inal. When the instrument is in actual use the 
observer, by holding the free end of the rubl)er tube in his 
mouth, hiis it in his ix)wer to condense or rarefy the air in the 
auditory canal, and, while doinj^ so, to watch the effects of these 
pnK'edures upon the drum membrane and handle of the hammer. 

The methcHls of studyinj^ the condition of the middle ear which 
I have descrilM'd alM)ve, an* base<l wyHm the direct observation of 
the drum membrane. The pnH'edures which 1 am now ab<mt to 
desc'ribe have for their objtH't the intrcnluction of air into the 
middle ear in such a manner that the physician nmy hear what 
takes place in that cavity durinj? the pnK'iHlure. There are three 
ways of forcibly intHHlucing air into the middle ear: Vidsalva^s 
metl.Hxl, Polit/(T*s metho<l, and that by means of the Eustachian 
cathct<'r. 

In inflating^the middle ear by V(i/saira\'i method thet iMitient 
close's both nostrils by grasping the noM» with the thumb and 
foreflnger of one hand, shuts his mouth firmly, iuid then nuikes a 
strong ex[)iratory effort. In this way he compressors the air in 
th«» pharyngeal ami nasid cavities to such an extent that it seeks 
an outlet through the Eustachian tulK»s. If the effort is success- 
ful, the physician, who luis [)revicmsly established a communica- 
tion iK'twtH'n his own ear and that of the patient, by means of a 
flexible auscultation tuln', will hear a slight puff or thud, as the 
air enters the mid<lle <'ar and distends the drum-membnine. Of 
the thn'i' metlxHisat <Mir connnand, this is altogether the most 
unsiitisfa<*tory, at least for th(» puriH)w»sof aus(*ultation. Whether 
the fault lies with me or with the method I am unable to say 
IH»sitiv<*ly: but it has disai>|M)int<Hl me so often that I rarely U8i» 
it now, when I desin* to learn by aus<Miltation what is the condi- 
tion of the Eusta<*!iian tuln* and tympanic cavity. When I wish 
toobwrve the chang«»s that take place in t\w membrana tym- 
imni, while air is In'ing fon-ibly intHxluced into the middle ear. 
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1 ftill Kive the pref«rcnet! to Valttiilvii'H iiirthod. For tlila iiun><H<f 
it it< undoubtedly more cioiiveiiieut thtvn thither ol tlie other two 
methods. For theraiwutic purposes, as will be eiplaiued farther 
oil, Valsulva'ii method must be placed third on the lint; or. l)et- 
ter yet. it sliould be uiuitted ult<^^ther from tlie catet^ry of 
llierajieutic agenta. 

ItiliUer'n methixl is very little better, for auscultAtion purpuNe^ 
tliwi tliat of Valsalva, unless the pbysit^iun eaii uvail hiiiiDelf of 
the serviced of an assisttutt. If he iitteiiiptH to inflate and uuseul- 
tiite at the same time he will find the tiu<k an extrt^mely diffieult 
one, more w> in iwlult imtieiits tliiui in <-hildreii. In the latter, as 
a rule, so little force h requlrwl to Inflato the middle ears, that 
one can often perform l>oth acts (auscultation and intlatiuii) with 
c<)iti|>arative eoiie. So far as the method itself is ooncemed, it is 
In principle essentially the same as that of Valsalva. In both 
MiethtHls. for example, the middle ears are iiiflate<l by compress- 
ing the air that is impriMined in the nasal and tiaso-] diary lineal 
cavities to wich a degree tliat it overcomes the resistance offeriHl 
by the walls of the Eustatthinn tul)e, and forces its way into the 
tyiu[>anum.' There are two reKi>ects, however, in which these 
■nethiMls <iiirer from each other very widely. In the first ]>l]u*e, 
Valsalva's plan necessitates a de|!ree of veiiouK conKestiun of the 
heiwl and neck that is dire<'tly jiroiKirtionaie to the force usc<l in 
compressing the air contained in the n;i«j-pharjnf[eal sjMice. 
This fulness of the liltMNl-vessels mmit iiM-essarily diminish in a 
measure the iienneability of the Eustachian tiiltes; it also pro- 
motes the very patholo|;icid condition which in nine caocH out of 
ten lends the (Mtient to consult a physician. In the second phu-e, 
I'olitzcr's method, while it is at least djiuilly efRcient with that 
of ValHidva iti ciuupressing the air contained in the naso-pliaryn- 
Kcal s|uice, is entirely free from the two objections which 1 have 
just mentionei). It produces no fulness of the bliKHl-vesselH. nor 
dixw it dinihiish the i)emi<-ability of the Eustachian tnbt-; on the 
contnirj-. it makes the luitient oiien tliat (rhannel so far as it is 
[Hwible for liini to <Io so by means of the muscles attm-hed to its 

The np|>aratus which is onlinarily used in carrying out Polii- 
ier"B methotl of inflation consists of three |>arts, vi^.. a rublHT 
liag, provided at one end with a liard-rubber nozzle, ami of such a 
Miii and shajie that it can reiulily Ini gra>i{>e<l with the hand : a 
short piece of rubl>er tiibinic, of mich a nniall oUibrc ttuit the 
nnu>.leoftheI>aK will fit it tightly; and, lantly, either a cylindrical 
or a hullxiuR nose-pii<ee. Ho many inodiflcHtions of this apjmni- 
tiishave l>et'ii iidnsluceil during recent yearn that one can no 

■ Ocvulun^Jf the &lr alia furcra IIS way throiiRli the lachrynwIdiH-U. 
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that the cvHt-like foruiatiou in the iiieatun ^ni8 proi>urtionato]y 
HI individuality, and may even l>e taken for a tumor of primary 
dov<»lopment. Ah tlie description of these secondary cyst* Ik»- 
lon^s uion^ pn)perly under the heading of diseases of the middle 
ear, I will say nothing further on the subject in the present sec- 
tion. 



CIIAPTKll V. 

MRTHOnS OF EXAMI>I>4i THB MIDDLE BAR. 

TitK mpntiK nt our (liHi>nNil foriiwortiiininiftliei^nilition <if the 
liii<l(1l<> euriin'. illrtvt ins{M-oti(in nf tlip iiieiiibrttiiii tyiii[>niii mid 
anm>nltiiti(iii nf the tviiiiNmU^ CAvitv u-liile iiir ir) beiiiK (orft'tl inta 
it 

IMrei-t iiiH/in-tl'iH in utiuotit nlwnyH ft(vt)iiiiiUt<lie<l l>y iiuiiiiH <>f 
the HiM^-iiluiii iiiul reftfcteii li((lit. In n verj- few eawes It ic jiobsI- 
l>le to iliF<|K>its<> with thf H|Hfiiliiiti, owiiif; to the liiixc! mkc rik) 
nnnxiinl HtniiKhtiK-tw nf the rxtcnii)) nmlitorytrunHl. Thin vfiniile 
iiiitpectio)! of th(> tlrmii iiU'iiibruiu' uHiiidly fiiniiahes UKwith nil 
tile hifoniiatioii eoncfniiiiif it« ti'xtnre, dupive of vii«'iil:irity, 
pofititiii, ete., tliitt it Jx [HMwihlc to ohtiiiii. Now and then, how- 
ever, a dotibt iirisex in the mind or the oliHorver in retcnnl to tlio 
comvt Htniifleiinct- of lutrtit of tlie pirtnre i>n>Hent<xl to hix eye. 
Thef<e doubts tin* iM-rhiipn nion- lilteiy to iiriiu- in the mind of the 
M|)erienm'<l oliwrver than in th«l of a jierNoii who htie oxuniinMl 
i^tiiiliarntlvely few eiin: for lie will h»ve ulready leanie«l by 
tiniiiilintini; exiM-rienee how extremely eaiiy it in to inictake one 
thftifc for tinother hi hiter])retiii)j: WionH of the memhrana tyiii- 
pniii. Heiii*e t)ie ini{iortiiiiee. in tlicN' doubtful chm-k. of at>eer- 
tainfni; how the tesioiiH in qneMtinn act and l<iolt wlieii they are 
t(me]ie<l iind liaiuiletl, so to kimuiIc. with the ])ro)>e or the eurette, 
and when they are snhji-eted to theintliienet-of iiir forewl into the 
tymiuiiiie cavity by way nf the Eiii>tai-hian tiiite, or to iiltemuto 
rarefaetinnH and eondeiinationN of the air in tile external nieatUH. 
Ah reKardn the pnibinK of tile dmiii membnine and adjaeelit 
jiartM under illumiiuLlion. verj- little nee<i lie Niid. An the eye of 
tlie olinen-er in wat<'liiiiK the effeet» of the inntru mental ninnipu- 
latioiiH no iMiMKi)>le harm eaii Im> done to the ear. The aiiinnnt nf 
divroiiirnrt eaiiiKHl by siieh niAnipiiliitlons Ik very f^liKht, ])nivi<le<l 
they lie perfnrnuHl with reiii>(>nai>le iP'ttllenexM. The VidsnlvH'H 
exiierhiient, di-KiTilxil elsewhere, alTord« the ximplext and Im-hI 
nieiiiiH (if inllatiii); the iiiiiUIle ear while the iihyxieinn is olMier\'inK 
Ihedntm iiienibniiie. If air eannot Ih- fi>iv«><] in siii-<-ei<tifully in 
thiM manner, it will ■»■ iKH-eiouiry for itn axsixtant tn elTect the iii- 
ttation eitlier by ineanx nf P«Ht/er'N mi-tlxHl nr by ai<l nf the 
EiutHchian catheter. Wien it wt-niH de^irublu to mrefy the uir 
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cIiiitiH'il fcir tliiM fonii of n<>Ke-j)ie<>e lire, that it is [>l«a8aiiter for 
llii- iMiliciil (tlutt IK, less jMiiiiful tlian where the lianl-rubber 
oiif if uwhI) mill le.sM likely tu prdduce iiOHc-l>lee<l. Further- 
iiiiirc. tile iirKuiiient iu brou{j;ht fiirwunl tliut iti Hiispieiuua cases 
the put lent can, at a trill ii if; expense, l>e jirovided with hia owu 
s|ieciid iitHM'-pi(!<-e. I have tried this flexible fiinn of nose-piece, 
■ tluit I like it. I liuve also tried the plan of 
flippinif a short pie<^e uf Mift-rubber tub- 
ing owrthe iinliiiary curved hanl-rublier 
n(we-pie»-e, itnd find it useful in cases 
where the uiiprote<;ted iiistruiueiit causes 
iiuse-lileeil. In the gTea.t tiiajurity uf 
cases, hiiwever, 1 find the curvetl, cylin- 
drical, hani- ml liter niixe-pieee less trouble- 
Hunie to iiiaiia^re, and more effective, tliaii 
any other iiiHtruiiieiit of which I huve any 
knowledfjie. 

Hefore entcrinir into the details of Po- 
lit/.er'K nietliiMl of iiillation. I ouf(ht to 
slate that this i'|M'niti<in of suddenly in- 
flating' the uiidille cars, althontih in the 
(trout niajiirity of ca«fn a ((erfeetly safe 
lirtK'cdnre, sliuid<l never I H' [N^rf on lied un- 
til after the condition of Ihe drnin-iueni- 
iiraiies and niidille ears has l>een ascer- 
tairifHl by dinvt insixH-tion with the sjiec- 
uhiiJL and rclh-4-ted lit;ht. 1 C4Ui recall 
thei-iise of a t-ciitlenian. an nniiy ofBcer. 
in who.se niiddlc [<ar then' were bamlH of 
udhcKions wliii'b iHiuiid the ineiubrana 
tyin)iiuii down iijhhi the proinonfor\'. 1 
di<l not at that linn' ajjiire^-iate the dan- 
Ki'T of f<in-ib]y JMfl.'itint; the middle ear 
under mull lin-iiinstaiu-cs, and conse- 
ipicntly iniule no s|H-<-lal cITort ti> mode- 
rate tlu' pressure exiTtiil niMin the bag. 
The cffift of the inflation was to rupture 
H... w (■i>iiiaT H iMK- ^_^^^^^, ^iij^^ji |,|,^^i.v(.ssi'l in the middle ear 
and till ihc cavity with hjixsl. which siKH^Iily must have be- 

, cloTtc.l. The patient. wli<> clc|H-iide<l cliiclly utHin that ear 

for hL> iHiwcrof bciirin;;, lit once nut iced that the ear felt full, and 
that cveryrliini; wnindcil less distinct than IWon-. He never 
caiiK' tos<i> nicaricruanl. and I accidentally hennl, alHiut a year 
latiT. that llic hcarirn; In thai car hail mil ri'turnetl t<) its previ- 
ous ilctn-i'c '•( acntcncKt. and that my ill-ail vis«-<l interference wan 
luikctl U|nin by llie iiatient as the cause of this atnouvation of 
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his diBBbility. On more thun one occaolon I liave nipturetl a 
highly atropliitHl dntm-U]eiu)imueoraMM;«]led " cicMtricial fi[>ot," 
by employing too ifreat forne In conipretwing the rubber Imik. I 
have never known any hann to come from Hucb ruptunw of an 
atrophied or cieutriirial drurn-meinbrune. At the same t [me the 
effect of Hu areident like thin mwn tlie mind of the putient woald 
bo very likely to be of u (■boracter prejuilicial to the physician 
wlio hapi*ened to be resiKinitiblc for itH occurrence. 

With n^ard to the different Hteiw of PolItEer'n methml of infla- 
tion, very few wodIh will HUffilw to explain the entire pmee<lure. 
The {Hitient in told to take a little water into hia mouth, and to 
hold it there, with cloHed Iii>M, until the physician sayx, Swallow! 
At tliiij itifcmd ' he (diould fortli- 
with Kwullow the water. The phy- 
Klriun, on hiti part, in to hold the 
baK in hiit rii^ht liand. nnd then, 
ns soon as the patient hiut taken 
the water into hii« mouth, he in to 
hitrotluce the noHc-iiiece into the 
Itatieiit'x left nostril, nslns, if n<w- 
etiMtry, the left hand to aid liim in 
accouipliitbinR thin. When the 
no«e-pieee of the imitrument is in 
its pro[>er pooition on the floor of 
the lutsol imHHuge, the physician 
should at once coniprees the noH- 
trilM over the rubber notie-pleoe, . 
and fpve the i>atient the Hi)i:nul to 
swallow. (Fig. 30.) The a^t of 
eompressioK the hag and forehiK 
air Into the ttusal OMvities should p 
follow the signal almost in- 
stantly. ' 

This whole pnxiHlure, which seems to be a very simple affair, 
is found by many physioians to l>e at tlmt quite dUBcult of execu- 
tion. It nuiy therefore jinive useful to some If I mention in de- 
tail the ilifnculti<.ii whtcli U-net the o|>er«tion. In the flrst place, 
ft is a coMituon mistake to allow the [Hitient to take too laive a 
qimntity of water into hix mouth. As the water is taken merely 
for the puriKtse of fncilitatioK the act of wwallowinn, a mere sip Is 
jUI that is neeessary. If u mouthful in taken, the act of inflation 
is Just us likely to force wnt^r out of the [vttient's mouth, over the 
physician's clothes, as it is to drive idr throUKh the Eustachian 
tul>e into the middle ear. Then attain, the mvident of " swullow- 
ir Diay uw wnir oUkt ilsnsl. (Ucb ai ■ aoil 
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iiig the wrijiifj way " is much more likely to occur when a Itirge 
tbun when a Huiall quantity of water in taken. 

Iti the seuond plaice, begltment an? very apt ta delay living the 
)>ignal to the putient too long a time after the no«trile have tieen 
(MHupresBtsd. The xignal should be given twid air shoiiW be forced 
into the iiuMi-phary tige^ space as soou an possible after t be oper- 
ator ha« closed the notuil jfaseages^ for it uiust not be foi^cotten 
that, with lM)tb nose and month closed, the [uttient is nnable to 
breathe, and consequently in rapidly approaching a eiindttion of 
dixconifort in which a prompt performance of the act of swallow- 
ing in respanHe to the physician's signal is no lunger possible. 
Some patients find It very diflleult not to open their mouthx at 
the instant of perfonuing the aet of swallowing* utherK. and e»- 
[leeially children, do it purposely, in order to eseajie the unpleas- 
ant sensation caused by Uie sudden ron>pre«si(>n of air in the 
luteal cavities. The whole purpose of the act of swallowing, in 
Politser's procedure, is to render the naso-pharyngeal cvivity a 
cloKccI space hy interposing the soft {mlate tut an air-tii;ht dia^ 
phragui between the oral and naju><pharyngeal oavitict). There 
are other ways, however, in which the name result' may be at- 
tained. For instance, the patient maybe told to say"hio" or 
■■ hoc," or to distend his cheeks, by either of wliich means the 
desired shutting off of the naeo- pharyngeal cavity will In.' elTeet«d 
just as perfectly as by the act of swallowing. At the luuiie tinie I 
tliink it will be found the* in everj-day practice the swallowing 
plan gives greater satisfaction than either of the other two 
methods. 

In the next place, if we wish to spare our patients unnecessary 
jMiin or the discomfort of a nose-bleed, it is necessary that we 
should introduce the nose-piece of Politzer's ap|>aratu8 with some 
degree of care. The large conical glass nose-piece can scAreeiy be 
used in such a clumsy or rough manner a« to cause either pain or 
nose-bleed; but the curved, cylindrical, hard-rubber instrument 
Is very well adapted to cause both, unlefis introducetl gently and 
in one particular way. Thus, for example, in each nasal oriflee 
there is hut one spot where the instrument can [iroperly be 
allowed to remain wlille the nostrils are flnnly coin])ressed over 
it, viz., on the floor of the canal, as close an possible to the outer 
limit. In this position, the inBtmment, if it has not l>een pushed 
in too far, will uause very Httie discoTufort. If the nose-piece Is 
properly curve<l, it is an easy matter to avoi<i the danger of push- 
ing it ID too far, by always allowing the straight portion of the 
instrument to rest against the patient's upper lip, in the direction 
of a Une running from the outer angle of the nasal oriflce to the 
outer angle of the mouth. 

Finally, the question remains to be considered, how far we 
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slidukl modify the (Ilim<ent atepe of PolitMr'a procedure when tho 
[Hiticiit ia a young child. I liave already alluded tu the fact that 
a Hphericiil or coiie-Hliai>e<l glutut iKMe-pieee will be 
found t>«tter adH))ted to young children ttiaii the 
euri'cd hard-ruhlier inatruuifiit. The prewure em- 
ployed hi (MtmpretwinK the bag must ahio, ua u rule, 
I>e decide<lly lc«i tluui that uauully employed in 
adulta. The device of having the )Hi(iciit awallow a 
little water at a given i»igiial can acarcely )h> reaorte«l 
to in children under four yearn of ugc-. In an infftnt 
it ia einiply m-ceMutry to ndjuat the g\ai» bull) to one 
noetril, atid then, while the other in kept cloaed by a 
finger of the aauie hand tliat holds the bulb in [tuai- 
tion, to comprtWM the ltB{{. It mukea no dilTereiic-e 
whether the child'a mouth ia open orHhut; the in- 
flation seema to Hucceetl e<)aaUy well in both caM>tt. 
In children of tliree, four, or five yeant of age, it iit 
an easy mutter to teach them to diutend theircheeka 
at the moment the Hignal (blow!) ia given. If )iain 
or a sense of fulucita in the ear in complained of 
immediately after the Inflation, it ia a gwni plan to 
let the child swallow two orthreeniouthfula of water, 
in order to facilitate the excapc of air tliat iimy have 
bemiiie as it were inipriM>ne<l hi the middle ear. 

Finally, the <ii>erator mnat not forgpt to give the 
Qoae-plece a thorough cleaning before he putH the 
inatniuient away. Under onlinary cireuiiiHtuiK-eH I 
always pim-e thin part of the inatrument in acalding 
water, and whenever I uae it up<m a auapicioua cuae 
I ftrst plaee it In analding water for a few momenta 
and then allow it to remain for a longer time in a 
strong l>iphloride of mercurj- Holution. 

The em])U>ynient of Politier's methcHi for thern- 
l>eutic puriNjHcs might properly (>e dla)-u;we<l in thin 
ronncction. Forpnu-tical roasona. however, 1 think 
it will lie better to take up thia dubjeet in eoniieo- 
tion with the iudividiml iHaeiuieii in the treatment 
of wliich thia pnN-etlure plnya un im|iortaiit i>art. 

Of the three metlxNla of inflating the middle ear 
mentioned at the l>egiiining of thia aectioit, Valxid- 
va'ti and Pnlitu'r'a have l>een anfflciently dtivrilxil, 
and thereremaiiiaatill t<>l>ect)nNid<Ted that bymeanit 
of the Euxt^ichian catheter. For pun>oaeM of auacul- 
tatlnn thia meth'xl la very Ju»tly preferrtnl to iMith g 
the other metho«li(. \Vln-n the catheter ia naetl. the 
air pnascH througli the Euataclilan tultc Into the mid- 
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die oar in a continuous current of one or two seconds* duration. 
Thi>< steadiness and long duration of the eurrent afford tlie phy- 
sician ample opportunity to listen deliberately to the character 
of the sounds which it produces. For purposes of diagnosis, 
therefore, this method possesses a de«ided superiority over the 
other two. 

The Eustachian catheters offered for sale in the surgical-instru- 
ment shops are made of hard rubber, of German silver, or of coin 
metal. Those made of German silver have nothing to recommend 
them beside their cheapness. A well-made hard-rubber catheter 
is an excellent instrument, and leaves very httle to be desired. 
It is very difficult, however, to find a well-made hard-rubber 
catheter; the calibre is rarely as large as it should be, or else, if 
the calibre is suflRciently large, the total diameter of the instru- 
ment is so groat that wo can use it only in exceptional cases. A 
gcKxl serviceable Eu.stachian catheter should have a calibre of 
about two and one-fourth or two and one-half millimetres, and a 
total diameter of not more than three and one-half udllimetres. 
This proportion of calibre to total diameter is scarcely attainable 
in an instrument made of hard rubber. The largest rubber cathe- 
ter that cjin ordinarily be lx)ught in the shops measures nearly 
four and one-half millimetres in its total diameter, while its cali- 
bre measures only two millimetres. For the majority of patients 
this instrument is too large, and yet its calibre i» barely large 
enough to allow a current of air of the requisite force to reach 
the orifice of the Eustachian tul>o. On the whole, therefore, the 
silver catheter, if made of coin metal and proi)erly proportioned, 
will bo foinid to give the greatest satisfaction. I warn my read- 
ers, however, that very many of the silver catheters sold in the 
shops are even less serviceable than those made of hard rubber. 
The calibre is not one whit larger, in i)roiK)rtion to the total dia- 
meter, than that of the average rubber catheter; and when such 
is the case the latter instrument has decided advantages over the 
foniior. There is also another resi)ect in which the silver instru- 
ment may be dofcM'tivo; the rim of the free end is often so sharp 
as to caus(* the t)ationt pain, either during its passage through 
the noso, or while it lies in the mouth of the Eustachian tube. 
This <l<»f(H't, however, can ojisily l>e reme<lied. 

With regard to the curvt* which a good Eustachian catheter 
should have, 1 may say that the one represente<l in the accom- 
panying cut is that which 1 have found suited to the great 
majority of adult patients. Homo of my colleagues use a 
htraighter instrument, and others, one of even greater curvature; 
fn>m which fm*tsit isproj)erto draw the conclusion that the mid- 
dle car may be successfully infiatinl by variously curved catheters. 
To secure the most effective inflation, however, we should give 
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the catheter such a carve th«t, when it is in poBition and ajr is 
forced through it, the direction of tlie eaeapliig current will lie 
the §ame as that of the Eustachian tube Itself. The oommon 
error, so far as my observation goes, is to give the instrument a 
Gun-e of too short a nwliua, which caosefl a large part of the force 
of the current of air to spend itself upon the upper wall of the 
Eustachian tube. In children from Ave to about twelve years of 
afce, it will be found better to use a catheter that is even less 
curved than that represented in the cut : or one, at all events, in 
which tlie curve befcins at a point considerably nearer the free 
end tliaii is the cane in thin Instrument. 




Ito. K—ABMoraka) RrUnoD* of tba KaM) Ftumtn ud Pharrnz to the Ei_ 
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The rubber bag used for inflating the middle ear according to 
Politxer's method answers equally well for inflating this cavity 
throuj^ the Eustachian catheter. These bags are almost always 
provided with a rounded or somewhat olive-shaped end-piece, 
which may be screwed on or off at pleasure. When the catheter 
la to be used, it is a very oommon custom to substitute for this 
end-piece oae that represents accurately a section of a cone, and 
that ean therefore be made to lit air-tight Into the cone-shaped 
orifloe of the Eustachian catheter. I have tried both of theee 
end-pieces, and give the preference unhesitatingly to the rounded 
or oUvnshnpnd one. It flta Uie uioutb of the catheter so aom- 
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rately that tho (le^^ree of Uvikj^rc may practically bo left out of the 
account. In this re.si>ec*t, therefore, it is essentially on a par with 
the cone-shai>ed end-piece. In ail other res|iect8, however, it is 
de(!i(ledly superior to the latter instrument. It can be reiuoved 
instantly from the mouth of the (Catheter without disturbing the 
latter's |X)sition in the slightest degree, without causing the 
patient any of the discomfort which is very apt to accompany 
our eflforts to disi'ngjige the tightly fitting conical end-piece, and, 
finally, without risk of exerting suction-power upon the mouth 
of the Eustiichian tnl)e. 

While I l^lieve that a wTitten or viv4 voce description of the 
proper course to pursue in intHxIucing the catheter into a 
patient's Eustiichian tul>e may aid a beginner in his efforts to 
IK'rform this oi>eration successfully, I am quite positive that the 
great(»r i>art of the lesson must l>e learned by actual experience. 
It is of comparatively little use to siiy : at this point, turn to the 
left : at that, to the right, and so to direct the beginner^s manip> 
ulations fn)m the commencement to the end of the operation. 
For the begiiuiing, it is true, we can lay down a shari>ly define^l 
rule, which will hold g(MMl for all cases; for the end, also, we can 
give directions which will stK'ure success in certainly the great 
majority of cjises; for the intermediate ix)rtion, however, we can 
simply siiy : lollow the course taken by the instrument, even if it 
I)erform a complet(» revolution in its progress to the naso-pharyn- 
geal siMU'e. Thes<' difTen^nt steps of the procetlure I may briefly 
des(!rilK' as follows: 

The physician should sit directly facing the patient, and on his 
right hand, within c;isy reiU'h, should 1k» his rubber bag, auscul- 
tation-tulM*, and a Im»wI or goblet, jwirtially filled with water, and 
containing five or six catheters of different sizes and degrees of 
curvature. He shouhl have his forehead-mirror in (xisition, 
reiuly for us4', as he may at the very In^ginning find it desirable 
to examine, under illumination by reflectecl light, the patient's 
anterior nares. FiVerything iKMUg in rt*4uliness, the oi^erator 
should place th<* fhigcrs <»f his left hand finnly u\H)n the imtient's 
fon»head, and, with the end of his thumb, he should elevate as 
nuich as ]M)ssil)l(> the end of the i)atient's nose, — the object of the 
latter pnH'eilure iM'ing to straighten th(* entnmce to the nasal 
iMissiige and in so far to facilitate the intrcKluction of the catheter. 
This instrument should Ik» held lightly by the physician, lx»tween 
the tinnnb and forefhiger of his right hand, and at no time 
should fon'e Im» uwmI in ovi'rcoming any obstacles that may be 
encounten»d. .Just within the niisti\ orifice, the floor of the nasal 
Imssag<* ris<»s uj) in tne form of a ridge, the inner or deeper side of 
which is mon» abrupt than the outer one. When the catheter is 
t intru<lue(Hl into the nasid orifice, its outer end should be at a 
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wiiiiewtiat li)W(-r level, though Id Miine canee wetimy b^fin at 
oiK-e with the iiwtniiueiit in & nearly hurJEontai putiition. To 
)uu» it Iwyotid the riilKe. and enRa4^ it in the lower nasal i>as- 
Mil^. the phjidcian iniiHt elevate the ring end of the Instrument 
until it uocuplex a nearly horizontal iiosition. It ia at this stage 
of the operation that the t>^nner is very apt to uiake a mistake, 
limtead of iMUMin^c the catheter along the floor of the naaal canal, 
he iilii>B it over the upjier surface of the interior turbinated Iwne, 
and. on approaehiuK the naKO-pharynireaf space, wonders why his 
efforts to turn the iiistruitient into the mouth of the Eustachian 
tube cause the imtfeiit such great dixtrexN. A glance at the illua- 
trationsof thisr^on. in Miniegocxl treatise on anatoniy, willtthow 
how easy it is to make this mistake. It is only nepessary to push 
the beak of the instruuient a short distance beyond the suuiiuit 
of the ridge, and we simll And it slipping only too easily along 
the wning channel. When the catheter has been pushed be- 
yond the ridge, and is actually resting upon the inferior turbi- 
nated Irane, the elevation of the ring end of the instrutuent will 
not correct the error unless the catheter be withdrawn a certain 
distance. In the first stage of the oi>eration, therefore, it is ini- 
jiortant to hug the floor of the nasal pamnge with the beak of the 
catheter, at least until the iustrunient has pniwed beneath the 
inferior turbinated l)one, and is well engage)] in the lower chan- 
nel. As alremly stated, it is better, from thiit point onward, to 
let the instrument And its own way. By tliis ] mean that if the 
catheter encounters some obHtacles. we should aliandun the at- 
tempt to push it onwonl in a eertivin flxed manner,~i.r., with the 
beak always pointing downward and backwanl. — and should 
rotate the instrument slowly, while keeping up a gentle pressure 
from l>ehind, until we find a position in which it no longer en- 
counters opixwltion. hut yields to the pressure which tends to 
drive it farther inward toward the naso-pluirynx. As we wish 
the instrument, on firet reaching the cavity, to lie with Its beak 
turned directly downward, we should b^n at once, after iiassing 
the obstacle referred to, to rotate the catheter back toward the 
desired position. If we fail in our efforts to overcome the obsta- 
cle encountered, we must either resort to an inutrunient of smaller 
diameter, or try to reach the Eustachian tube by way of the 
nasal passage of the oppo«ite side. The latter course will usually 
tie found the preferable one. When the catheter is In the naso- 
pharyngeal space, with its beak tumeil directly downward, we 
should Arst make rare of our bearings by pusliing the instrument 
onward until we feel the resistance otTerevI by the posterior 
phar>-ngeal wall. When the catheter is in this poHition. we 
know that if we rotate it far enough we shall carry the l>enk into 
what is known aa BoeenmUller's fossa, a slight depreasiou located 
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just behind the ninuth of tlie EuRtachiun tiilw. Ilenr^, if we 
wish to introduce tlie iiistniiiient into tlie lattvr cavity, we uiust 
draw it back a distancu of two or thr«e-«i|jchths of An inch, and 
then rotiit« it tliroiigh an are of about one hundred and thirty- 
five degrees (or until a line drawn through the plane of the ring 
attadied to the catheter shall pass through the outer allele of the 
patient's eye). If we rotate the Ixmk of the catheter firwt ijito 
Rosen mailer's fossa, and then draw it hai>k a short dixtantv, we 
can often feel the end of the inctnnnent i>asa over the rounded . 
eminenue (Tw in Fig. 32) which eunstitiites the inner lip of the 




'Mltfler in position. 

mouth of the Enxtaehian tube. Ah the distance of the tubal ori- 
flco from the post4>rior jiharynfreai wall varies in different indi- 
viduals, the nietliod last described, of guiding our iiioveiuentH by- 
aid of the sense of toudi, rather than by rough estimates of dis- 
tance, is the one to which most aurist^ 1 think, f^ve the prefer- 
ence. Id some individuals the landmark which I have just 
described is so feebly developed, or the siirmuuding parts are so 
swollen, that the operator feels doubtful whether he has reached 
the mouth of the tube or not. In such cases the Giampetro- 
LSwenberg method will be found useful. Acconling to this 
method, the catheter is to be rotated toward the Eustachian tulia 
ot the opposite side, and when its beak occupies a horizontal 
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pcMiitioii, lui liidicHttKl by tho metal ring, the in8truiDent 1b to be 
drawn furwitrd until the resitrtunoe of the puxterior edge of the 
xeiitiiiu i» eucouitten-fl. The catheter in then to be rotated in the 
oplMwite <Iin-etl()ii, through an ore of at leiutt one hundre«l and 
eighty degrees, into the mouth of the Eutttoehiaii tube which It 
id tlettireil to reaeli. In all three methodH, but experifUiy in the 
one l«Mt dencribed, the phytiieiau would ilo well to grasp tlie body 
of the eatheter with the thumb and forefinger of the left hand 
before he iterfoniiR the net of rotation with hix right hand. In 
any event he will have to gnup it in thJB manner after the instni- 
uient finally reat-hex ito proper position. lui the right liand will be 
requires! for other purpotiea The support thmt afforded to the 
catheter in a very Ann one, 
na the la^t tlm>e fingere of 
the left Iiand find a strong 
recting-pliiee on the bridge 
of the patient's nose, or on 
the lower part of hitt fore- 
head. (Fig. U.) 80 long as 
the (>|ierator'H fingers prens 
firmly agaiiutt tho patient's 
skull, he iieeil have very lit- 
tle fear of the disturbing in- 
fluence of a sudden motion 
of his henti upon the pontion 
of the catheter. 

When the physician be- 
Iio\-e« that the beak of the Fra. M.-ShowiTw ho* the ^ih««- n to ba 

, , ., wld In podilLon (Irmly ■nil how ihe InflMlon 

illStrumant is lying in the Wta to be uvd in loreloK >lr Inlo tba 
mouth of the Eustachian "'n^''- <**>«' PoHwor.) 
tube, he should give the {uitient one end of the auscultation tube 
to place in the meatus of the corresiN>nding ear, and nliould fix 
the other end tiglitly in his own Buditur>- canal, preferably the 
left one. ' With his right hand he shoulil then gnisji the rubber 
Img, and apply the lutrd-ruhher noulv of the instrument to the 
month of the Eustachian catheter. If the latter instrument is in 
the right |Kwition, and the Eustachian tulio is not unnaturally 
contracted, he will hear the air streaming as it were into his own 
ear. If the catheter, however, occupies a wrong position, he will 
proliahly still hear the air streaming out of the end of the instru- 
ment, but It will no longer seeiti to be eseajilng into his own ear; 
the wmiid will appear to I»e more <liKtnnt and loot distinct. 
In withdrawing the eatheter from the nasikl cavities, no special 

■ If Ihr pmpTiv i)f thr Inilniiwnr In Ihr uw-i>hUT1iK<ill NpiHV nuiHV Ihp m- 
tkiil Knat illMMiiiforl. anil mpei'ialty It llip m-t i>r iiwBlliiwIns U awomiisnird hy 
Mlu. ihr jihri>k'L>n mny Mfcly ■muiiw tlutt Uk beak uC Uk rMbrter Ij twt lyine In 
ElM BMitb ut Uw tube. 
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precautions are neceRsary. The instrument ia first to be rotattKl 
back tu its original position, with the beak poltitlug downwnnl, 
and then it ia to l)e withdrawn gently from the nuHe. 

So far as the operation of crossing over froiii one nnsal passage 
to the Eustachian tube of the opposite side is concerned, very 
little need be said in addition to the preceding account. On the 
whole, I think the operation is somewhat easier tu perform than 
the ordinary mode of reaching the tube. It is simply necessary 
to use a catheter with a curve of slightly greater length, in cor- 
resixindence with the greater distance of the tubal orifice from 
the nusal passtige through which the inatmiiient is passed. In 
all other respects the precautions to be taken are precisely the 
same as tliose which have been recouiinended tor the more direct 
o|»eration. 

In fonuer years I experimented with eatheters having a double 
curve, and thought at the time that in certain canes they enabled 
jne to accomplish that which I had failed to do with the ordinary 
single-curved instruments. During the i»uit ten years, how- 
ever, 1 have used only the latt«r variety of catheters, and do 
not remember to have felt the want of the others a shigle time. 
Those interested In the subject will And a full description of these 
double-curved catheters, by Dr. Henry D. Noyes, of this city, in 
the Transactions of the American Otological Society for 1870. In 
the volume for 1872 a description will also be found of the so- 
C4illed " taucial catheter," an instrument devised by Dr. Oreu D. 
Piimeroy. of this city. I have had no personal erperienoe with 
the use of thifi instrument, and must confess that I am preju- 
diced, on a priori gnounds, against its einptoyment. 

Besides the methods I have alreody mentioned, there are other 
ways of ascertaining the condition of the pharyngeal end of the 
Eustachian tu>)e. Thus, for example, in a few cases it is possiblo, 
by means of a timber's speculum introdutred as fiu- as possible 
into the nasal passage, and reflected light, to obtain a foirview of 
the mouth of the Eustachian tube. The mirror, however, must 
not be used in the manner which I have recommended (p. 13) 
for examinations of the ear: success can only be obtained when 
the eye of the observer is placed at the central aperture. This 
direct method of observation ban been still further perfected by 
llie invention of what are known as Zaufal's specula, which may 
be carried in even to the very entrance itself of the tube. In 
many coses a good view of the tubal orifice and adjacent parte 
can Iw obtained by means of the laryngeal mirror and reflected 
light. Finally, a very good Idea of the condition of the naso- 
pharyngeal mucous membrajie, and of the relations of the sur- 
rounding parts to the tubal orifice, may be formed from an ex- 
ploration of this region with the forefinger (by way of the mouth). 



CHAPTER VI. 

DISEASES OF THE MIDDLE EAR. 

Clatsification. — The^reat majority of diaeaseBof tlii« port of the 
ear are eMentlaJly inflaiiiiiiatury in t'haract«r, and with seaiveiy 
an exception they ori^nate in aii iiiflaiiiiuntioD of the vault of 
the pharynx. The im-called "cold in the head" is chiiracterited 
by the very stHlclng feature that it trarehi, like eryifiitehw, from 
the area flnit affected (the nasal or the naM>-pharynKeal tuuouus 
UMmbntae) to the neighboring iiiucons iiietnbrtintw, which ars 
all (it most be i>emmuber«d) oiie and the same iiiiicous ineiiihrane 
ill all emeutial aiiat^iuiical rtxpei-tii. In ma] 
Hkipthe pathway leadiiit;; to the middle ear. 
atid to direct ito course downward in the di- 
rection of the larynx. In uthoni, however, 
and thme are [lerluipH the must common. It 
travels upward thruutch one or both Eufta- 
chiaii tut>e8. In thin idiiiple way, very nearly 
all the iMitholof(ical conditions of the mid- 
dle ear may be develoiJt<d. For oonveuience' 
Muke we divide thene different |>athoIo^cal 
conditions and proceMes into so many " din- 

eattew"' and (jive to them such namctiaK Eu- . --.- — 

stachioii catrtrrh. SteniMis or Namiwinir of *"*" '*"*'' ''"'"■"•' 
tlie Buslat^ldan Tul>e. Catarrhul Inflaiumatiun of the Middle 
Ear, Purulent Inflanimation of the Miildlc Eur, an<I %-HrioU8 
other naiuea which are intended to emplmsiEe the charactt-r of 
the luflaminatioii or of its productit. or the particuliir imrt of 
the udddle ear chiefly »ffe<-tcd, or the nature of the ulthiiate 
clianKes pro«luced in the tlMsiicM I)y the In Ham mat ion. Syphilis 
and tuberculosis cause chanu'teriKlic iMtholivicul alleratlons in 
tlie middle ear, and 8o does caiiceroiia disenM'. Th<>ii(> thri-<< mid- 
dle-ear affections, therefore, are Jnstly cutitltHl to the rl^ht of 
beiUK callMl sepande an<l independent dlKcaMes: iiiit KUi-h Is not 
the cose with reKurd to the othem. I re|>eut. therefore, that the 
claMiflcation whiiOi 1 Nhall follow in dlHcntwIuK the imtholoto' of 
the middle ear, is a purely arbitrary one. and is lulopled siinpty 
for the purpoHe of iwcurini; somethintt like order in the treatnient 
of the Hibject. 
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Eustachian Catarrh.— I have atruady mentioned the fact that 
the luucouH uieiubrane Waing the Eustachian tube and middle 
ear b in reality a cuntinuatiuti of that which lines the naso- 
pharyngeal Hpa(.'e. A (ratarrhal inftaiiiiiiation of the latter region 
does not nectuuiarily imply an exteuiiioii of the disease to the Eus- 
tachian tube, but an inflammation 
of the Eustachian tube ia scaroely 
to be thought of except in connec- 
tion with a naso-pharyngeal catarrh. 
The ordinary "cold in the bead," 
which ia the commonest type of an 
acute naao-]>haryngeal catarrh, rare- 
ly runs its course without involving 
at leaiit a portion of the Eustachian 
■n^on) tul)e. The subjective symptoms ia 

this subacute form of Eustachian catarrh are: a sense of tight- 
ness or presxure in the ear of the side affected; a slight ringing 
noise; a sense of fuhiess in the ear after blowing one's noae; 
crackling noises during' this act, and also during eating, swallow- 
ing, or gaping; slight diminution in the acuteness of hearing; 
and, llnally, in miuk' ca«eN slight darting pains. The appear- 
ances presented by the membrana tyiupani vary accordingto the 
degree of olwtniction which the swelling of the tubal walls oOent 
to the ventilation of the middlfi ear, and also according to the 
duration of tlie state of olwt ruction. If the latter is slight in 
degree, the drnni-meinlirane may present a perfectly normal ap- 
pearanre; if the walls of the tuljo are decidedly swollen, the 
air in the cavities of the middle ear s<x>n undergoes absorption, 
and till- teixlency toward the establishment of a vacuum then 
proiluces well-marked changes in the appearance of the mem- 
brana lyiniuud. In the first place, the membrane appears sunken 

lieyond its ni ui 
position (Figs 
and ;f7). In a. 
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define with ])reeiNion. In ageneral way, 
[■ver. it may 1h' sikiii that tin' gr(>enish hue Is often an indlca- 
that fluid exudation hiiv ulreiuly taken place in the tympa- 
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nie ravity, while the purplish or red color simply fumiahefl evi- 
dence of ft distended condition of the blood-veesels of the mu- 
cooB metnbnuie. When the changes have gone as far as this, we 
are no longer able to draw a dividing line between a Eustachian 
catarrh and a subacute catarrhal inflami nation of the middle 
ear. In fact, the same observer would be likely to use either 
term indifferently. In a series of cases, without being able to give 
satisfactory reasons why he used one tenu in preference to the 

So far as the course of the disease, its treatment, etc., are G(m- 
cemed, I think all these questions may be considered to greater 
practical advantage in the sct-tlon relating to catarrhal Inflam- 
mation of the middle ear (p. 152 et seq.) 

OtAfT Patholagieal Conditions of the Bnatackian ntfte.— We 
sometimes see oases In which, although other parts of the organ 
of hearing may be involved, the condition of 
the Eustachian tube constitutes the moet 
salient feature of the [>athological pictui 
presented. For example, the tube may be 
found Impervious to air, or it may be so 
widely patent that the slightest condensa- 
tion or rarefaction of the air in the naao- 
pharyngeal space causes a corresponding 
outward or inward movement of the drum- -!^~ 

membrane. Again, paralysis or spasmodic Huid„ ,. 

contractions may take place in the muscles th>*^ff?^^£.. 
which cause the inner to separate from the (After roiitier.) 
outer lip of the pharyngeal portion of the Eustachian tube. 
Destructive procesBca may teniiinate in the binding together of 
thew walls at the pharyngeal orifice. Finally, foreign bodies may 
find their way from the nose into the Eustachian tube. To each 
of theee processes or conditions I will now devote a little space. 

I have already alluded to the slighter degrees of nan-outing 
which characterize a simple acute or subacute Eustachian 
catarrh. In this place I propose to consider only those cases In 
which the stennsts is more marked and i>enuanent. The diagno- 
sis of this condition is easily maile by a simple inspection of the 
membrana tympani with speculum and reflected light. If the 
tube Is completely Impervious to air, and has been so for a sdIR- 
cient length of time, the picture presented is a very striking one. 
The druui-membrane will be found lying like a thin, glistening 
nini in close contact with the promontory, mouth of the Eusta- 
chian tu)>e, anvil and stirrup. A deep dcjircssioii posteriorly 
marks the vicinity of the entrance to theniitniiii. The lower end 
of the long process of the anvil and the head of the stirru]) ap- 
pear to project directly into the meatus. In fact, a suiwrUcikl 
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observer mJRht easily be led to the conclueion that the membnna 
tyiiipoiii heul l>een destroyed, and that he was looking directly 
into the tynijuiiiic cavity. After inflation by Politzer's method 
the picture presented at the fundus of the meatus changes com- 
pletely. The hi>;hly atrophied drum-inenibrane appears to be 
blown nut in the form of a tomato; the depression caused by the 
immovable handle of the hammer corresponding with the liilns 
for the stem of the fruit. Finally, the small whitish prominence 
of the long process of the anvil will be found to have entirely dis- 
appeared from view. 

Treatment is of very little avail in these cases of extreme atro- 
phy of the druMi-itLciubrane. The substantia propria being en- 
tirely destroye<l. the iiieuibrane no longer posseeses the power of 
transniittingsonorous impulses to the handle of the hammer. In 
fact, the high degree of elasticity which such an atrophied mem- 
brane {MHsesses renders it a [Mmitive obstacle to the transmission 
of such iiJii)ul»eB to the labyrinth. Complete extirpation of the 
"neiubrane, under these circumstances, would undoubtedly for 
the tnoiiient iiiateriidly improve the jwitieiit's hearing: the sono- 
rous imputsc)' would priMlutre a more decided effect, if they came 
in direct contact with the foot-plate of the stirrup than if the 
"itter ossicle were enveloped in a soft, ttighly elastic membrane. 
However, if the drum -membrane, in these cases, has ceased to be 
of value for acoustic purpows, it still retains its protective power 
'i almost undiminished degree. For this reason, and also for 
others which 1 will mention in another place, I am not in favor 
o' iiifcrfcring surgically in these cases. The question then pre^ 
*ents itself, How uiueh shall we gain— or rather, how much will 
the iknticiLt gatii— if we succeed in restoring the Eustachian tube 
toanoruud degree of [Mitency? With a highly atrophied mem- 
hrana tymjiani, the giiiii, 1 imagine, would at best be trifling. 
However this may Im", 1 can only say that my efforts to restore 
the Hustachian f ul>e to a nonnal degree of patency, in cases such 
«» I have dcscrit>ed al>ove, have invariably proved unsuccessful. 

I might Ktate liere that a highly atrophied membrana tympani 
I««sses«es very little regenerative |xiwer. In one case (a fairly 
heidthy young man, twenty-one years of age) I incised such an 
«tr<)phieii membrane on the twenty-seventh day of December. 
The tiigcN of the wound, which was fully r<iur millimetres in 
length, g»|>ed widely apart. On the 30tb I found the wound still 
gaping, and not a trace of inllannnatory reaction could be dis- 
covcreil. On the i;ith of January a free oi)eninK still existed in 
the dnim-memhnine. For tmw long a period it persisted ofter- 
wanl, 1 am unable to say. 

In all, or nearly all, of these caseH of prolonged closure of the 
Eustachian tube, we can scarcely fail to notice the condition of 



DISEASES OP THE MIDDLE EAR. 1^ 

the naso-phar}-ngeal CKVity. Enonuoosly enliirged tonsils, ade- 
tiuid vegettitions in the vault of the pharynx, or a more ditfuse 
fonu of hyi>ertrophy ot the mucous membrane, will almost inva- 
riably be found to be present. If these conditions reach a high 
degree of development daring the tiirt years of life (from two to 
four, tor example), they may produce not merely a sunken and 
atropliied condition of the membr&na tympani, as the direct re- 
sult or the prolonged closure of the Eustachian tube, bat even. 
In a few cases, secondary lesions in the labyrinth, which may 
destroy the hearing-power altogether. 

Although in the great majority uf cases the ol>Btn]ctlon to the 
entrance of air is due to a diffuse swelling of the walls of the 
tube. In a few cases a more localized lesion will be found. Thus, 
for example, I once had the opportunity, through the kindness 
of I>r. Goodwjilie, of this city, of seeing a well-marked instance 
of closure of the pharyngeal orifice of the Eustachian tube by a 
band of connective tissue, which stret«-hed like a bridge from one 
side of the orifice to the other. As I very rarely employ posterior 
rhinoscopy as an aid to diagnosis In diseases of the ear, I am un- 
able to Htat^ how frequently such lesions are encountered. Dr. 
Qood Willie, however, assures iiie tliat he has seen several instances 
similar to the one which I have just described. In looking 
through the hack numbers of the ArrhicfUr OhmnheUkunde, I 
find that two similar ca»c« have been reixirtcd. one by Schwartie' 
and one by LIndenlHium.* Other instances are also mentioned 
by SchwartKe in his treatise on the itathological anatomy of the 
ear.' In the some work will be found descriptions of other va- 
rieties of tubal lesions, with which I have had no personal 
experience. 

Vnnafural ]iaten<-yof the £twtacAfane»I>e is rarely encountered 
in practice. In two of the cases which have come under my 
observation the patient did not seem to be conscious tliat the ear 
was in any respect [leculiar. Both patients consulted uie for the 
relief of a slowly -Increasing deafness, associated, in one case, with 
a distressing tinnitus. In the first instance I found a large, 
sharply-ileflned, oval cicatrix occupying the posterior inferior 
qoatlrant, anil encroaching a little u|Mm the superior quadrant. 
As I watched the ilruni-membmne, through the speculum, and 
by means of reflpcted light. I noticed that this cicatricial por- 
tion performed well-inarke<l to-and-fro movements, which corre- 
H|>onde<l accurately with the imtient's expiration and inspiration. 
When she held her breath, the cicatricial membrane remained 
{lerfectly motionless. Inflation by means of Valsalva's method 
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caus^i the ck^arrix to protmde in the form of a w^-defined hemi- 
^l»hrrical tuiiii.*r. but as ««a:»n as the piv^mie wa^ withdrawn, the 
cioatrLX iii>taiitly r^tunitrti tt» the plane of the surroondini^ meiu- 
>n:ant\ and funiin |»tTf« »niied it* to-and-fro exconnons. synchro- 
n«»ii>ly with the r^^pirat**ry inoveuieuUsL In the second case, the 
entire meiubmna tyuif^tani prv^ented a decidedly atrophied con- 
(liti* m. The tip of the manubrium mallei was lacking. On que<b- 
tii»iiin;; the |>atient I a^oertaiued that in childhood she had been 
subjt^t to a di5<*haive from thiit ear. From thesse facts — viz.. the 
a)><enee of thf end t>f tht* h^uidle of the hammer, and the exist- 
eiuv of otoiTh»ea durinir ohildhoixl — I drew the conclusion that 
the unusually thin membrane wsis not. as I fii^t suppoe^ed, an 
atrophieii membrana tympaiii. but represented a newly formed 
drum-iiieiiibnine. Whenever the |Kitient iierformed the act of 
swjillf^wiiip this cicatricial i»r newly formed membrane performed 
a distinct t<Hand-fn.» excursion. The respiratory movements, 
however, causeil no vi>ible excursion of the membrane. It is 
quite possible that, notwithstanding? this absence of a respirator>'' 
excursion, the Eustachian tul»e was just as patent in this as in 
the first ciL»4e. The much ^resiter area of the cicatricial portion 
in the latter ciL^^e wi»uld necessitate a corres|K>udinply smaller ex- 
cursii>n of any one ix>rtion of the membrane to which I might 
direct my attentii>n,— an excursion probably too small for the 
naked eye to iletei»t. 

In see kinj; for a causi* for the extraonlinary patency of the 
Eustachian tul»es in these two civses, we should bear in mind that 
lK)th of them furnishetl unmistakable evidence of a pre-existing 
destructive infiaiiiniation of the middle ear. Instances are on 
re<»onl where sucli an inflammation causeil the destruction of the 
lower wall of the osseous i>ortion of the Eustachian tube, and 
eventuallv led to a fatal issue thn»u«xh ulivration of the walls of 
the caroti<l artery. If, however, the pn.>jrrt»ss of such a destruc- 
tive inflammation should Ix* arresttnl In^fore the carotid artery 
iKH'ame involvtHl, and if rei>arative action should then set in, I can 
S4M* no g<KKl reason why an unnatundly {mtent Eustachian tube 
should not l>e the ultimate condition left when the ulcerated 
parts had fully heale<l. Atrain, 1 am not at all certain that an 
unnatunil pat<'ncy of the Eustachian tul)e may not result from a 
chanj^e in tin* r<*lations of the soft parts which immediately sur- 
round this canal. Some years a^o, while frapin^, I suddenly dis- 
c<»vere<l that 1 had uncc»nsciously rendereil (me Eustachian tiil)e 
unnaturally patent. I succtn^deil in k(H»pin>? my jaw in this p«*ul- 
iiir {position lon^ enough to siitisfy myself that it was a fKissible 
tiling to niitintain the Eustachian tul>e in a ]>erfectly |)ateut con- 
<hlion for a shorter or l<»iijcer time, according? to the will of the 
ex|>erimenter. The rushing sound causiHl by the air as it passed 
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to and from the inldiUe ear with each act of respimtion, the 
easily (clt to-aiid-fro nioreiiient of the dniiii-inembrane, and the 
cool Hcneation cautie<l by the iiioving cnrrciit of air, all fumifihed 
uniiiixtakuble evidence of the existence, for the time beiiip, of 
an ojieu cltaiiii«l of some Rize between the luuto-pharynx and the 
niiddle ear. I have often tried since to reprotluiv thU condition, 
but have only tiucceede<l partially. It in not an uncoiuinon 
thing, however, for i>atients wh() mifler fruni chronic Eiutachian 
catarrh, to loam the knack of twixtitif; their jaws in such a way 
aH to open, for an intitant, the oliittnicted Kuxtochian tube, and 
in this manner to obtain relief from the BCUHation of preMure 
which many of them find no annoying.' 

/n tpamnodic contractions of the mutcleii of the BiutacMaa 
tube, a pofiitive diaf^oMn can scarcely l>e made without a rliino- 
Bcopic examination. At the same time, from the hJKtory of the 
case, and froiu the atiscnce of any visible motion of the dnnn- 
membrane, we may infer that the pe<-ulinr HnappinR noiseti, 
which constitute the only appreciable symiitom of the affection, 
are due to Hpatiiiiodic coiitractlonn of those inutvleH which pull the 
inner wall of the mouth of the tul>e from the outer one. I have 
seen only a few imttances of thin affe<-tion. The hititor>- of one of 
theHelHK'^^'i below. In thiscaae, unfortunately, noccmtractlons 
occurred during the short time which the jMitient spent at tny 
office, and I woh therefore nnable to make a ponitive diagnosis. 
However, from the condition in which 1 found the drum- iiieni- 
brane, and from the account which the patient gave of hiti ail- 
ment, very little doubt could be eutertoined with n^ard to ita 
nature. 

The patient, an intelligent man about fifty veara of afre, and in 
apparently good heath, gave thefollowinK hielory: Attout xeven 
yeara previously he consulted a pbyHlciun for deainetw and a M-nite 
of fulneKa in the right eiir, and the removal of a large niaiw of im- 
liacted cerumen gave him decided relief. During; the following 
year or eighteen niontliH he renutined free from all uural sjiup- 
tonis. Then he Itegun to exi>erience, from time to time. |)ecaliar 
crackling or rattling noittea, which followed each other in quick 
succewion like a series of taiwi, but never lacted longer than a few 
scconda at a time. He compared the sounds to the pattering of 
rain upon a tin roof. For a [)eriod of at leant five yiutrs he had 
eontinueil to exiwrience these Aiuumotlic noiw-ti, but had iwvct 
liefore eon iinltml a physician for the )mrpiiKeof obtaining relief 
from liiH tniublesonie aihiient. On examination I found Ixith 
druui-membranes very nearly nonnal in appearance. The hear- 
ing, for the tt<-k of the watch, was re<liiccd to aliout 12 inches. 
There wag no evidence of anything like an active naso-])haryn- 
geal catarrh, although the dhiiiiiutioii in the hearing iK>wer was 
probably to be attributed to the effecls produce<l by this diHCOW 
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Casea have been reported In which the snapping noises were 
associated with synchronous, easily recognizabie excnrsioos of the 
druiu-inembrane. From tlits circumstance two inferences have 
been drawn : ilrst, that the excursions ubaerved were due to spaa- 
Riodic contractions of the tensor tyuipani muscle; and second 
that the noises heard were due to the sudden \-ibrations which 
tliesc spasmodic contractions of the tensor tympaui muscle pro- 
duced hi the dmui-inetcibrHjie. The latter inference is at vari- 
ance with certain weil-establisheil facts. For example, in inflat- 
ing the middle ear according to PoUtzer's method we cause Just 
such a sudden excursiun of the drum -membrane to take place as 
that which would follow a spasukodic contraction of the tensor 
tympani muscle; and yet I do not remember ever to liave heard 
nnder these circumstances, any noise that could be attributed 
solely to the motions of the drum -membrane. A parch ment-li Ice 
transfonnation of this membrane might possibly render its more 
violent excursions distinctly audible; l)ut in the cose reported 
above, and also in the few published cases to which I tiave had 
access, no such parch men t-1 ike condition of the merobrana tym- 
panl existed. In the next place, in Scbwartze's account of ao-ase ' 
of "spasmodic contractions of tlie tensor tympani muscle," it is 
distinctly stated that on inspection of the pharynx, during the 
CNM:urrence of tliese spasmodic contractions, the soft jialate was 
seen to rise and tall involuntarily, and synchronously with the 
Qoises. In this ca»e, therefore, we cannot exclude the possibility 
that the noises were i)rodu(;ed by the spasmodic separation of 
the pharyngeal lit>s of the Eustachian tube, and not by the vis- 
ible excursions of the ilruiii-membrane, In fact, it is not satis- 
factorily demonstrated in this or in any of the other published 
coses of which I have any knowledge, tliat the excursions ob- 
Bervetl in the drum-membrane were really due to contractions of 
the tensor tympani muwae. The question naturally suggests 
itself in this connection. Why might not these excursions of the 
membmnatympanihitve U-cn i>«>tl"ecd by the alternate states of 
rarefaction and condensation of the air in the middle ear. which 
the sjuuuiitNlic contractions of the tulml muscles caused? The 
answer might l*e nuule that in the ])UbHshe<l cases of Kpasmo«lic 
objwtive noises of dearly tubal origin, the membrana tympani 
invariably retiiaine<l m<rtionlesB. This evidence seems to me sim- 
ply t" justify the conclusion that in these cases the spasmodic 
contraction of the tulml iimscles diil not suffice— probably by 
reason of the swollen condition of the mucous lining of the tu be 

' An,-hlv f Or Ohrenbcilkundi-, II. ltd., 8. 4. 



DISEASES OF THE MtDDLK EAR. 147 

— to cause anjr diHturbojuw in the condition of atnioBpheric prew- 
are within the middle ear. If we could rendily and safely divide 
the tendon of the tensor tyiupnni itiuscle in those cases of this 
clatw wliich are accoiupanied by viaible eicursiuns of the druin- 
nienihrane, we should pomess the means of settling this dispute*) 
qnef;tion in every doubtful case. Without this operation, how- 
ever, 1 do not see how we can, with any deRree of positiveness, 
pronounce a case to be one of spasuiodic contractions of the ten- 
sor tyinpani muscle. 

A very full dUcussion of this whole subject will be found In 
Burnett's Treatise on the Ear.' 

A few years ago Edward Woakes, of London, published a paper' 
in which he expreaws the opinion that a loss of power in the 
palato-tubal uiuscles (the levator and tbe tensor palati mollis) 
may play an iiupurtant part in diininishinK- the aeuteneas of 
hearing. He de8cril>es two classes of casein, one with unilateral 
and the other with bilateral pareHis. The lack of symmetry in 
the motions of the soft palate enubles one easily to recofcnise 
tlte latter fonii of paresis, while the chief chanu-t eristic of the 
bilateral fonii is a marked aboeni^e of sensitiveness on the part 
of the soft palate and uvula. Speaking of the nature of these 
forms of paralysis, l>r. Woakes says that it is certainly not to be 
referreil to a central origin. " On the contrary, these cases be- 
long eesent tally tu loMof vaflo-motor nerve-power affecting one or 
more gniiglia of the symiiathetic system." Farther on, he says: 
" These vaso-iuotor pareses are very loeul in their manifestations, 
and ilepend entirely on the condition of the nervi vasorum of the 
nutrient arteries of tlie motor sensory nerves, and not at all on 
the condition of the sensori-uiotor centres. It is a question of 
nutrition of the muscular nerves theuiselvm. and this dejiends on 
the blood-snpply. which again is re|.pilate<l hy the voso-niotor 
nerves, These jxitients are often umemic and have undergone 
mental worry. l>esides physical wear and tear. Under such cir- 
cumstances, the ner\'e-force is rea>lily exhausted, especially that 
of the synipnthetic system. Some particular ganglion jiarts with 
Its fom- more readily than the rest. It is like an exhausted gal- 
vanic (■ell: you must recharge it before it will act. But while 
thus waiting for recharge, the coats of the vessels it should coii- 
tn>l l>ecome the play of physical forces, an<l under the influence 
of the heart's impulse they stretch and are distended with bloiNl. 
This interferes with the nict; balance l)etween arterial tension 
and tissue deniand which is essential to nutrition, and hence mal- 
nutrition results as far as the nerve-tissue Is ccmcenied. and hence 
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there Is defective motor function. Mechajiical preaanre exert«d 
upon the motor Qbrillie in an iiuportnnt factor in the production 
of this pareHin, and is due to the in^at accesHion of blood within 
the nerve-aheatli when the nutrient veaselH, being deprived of 
their inhibitory control, experience an enormous dilatation of 
their calibre." Thie <le8(Tii>tion of the patholoRj- of pareois of 
the i>aliitu-tubal muscles is followed by an account of a caae illus- 
tratinK the bilateral form of the ditteose. From thU account It 
ai>pear)) that in alt but tworeni>ect8thiiicaseis identical withanot 
uncommon tyi>e of catarrhal intlommatiun of the middle ear and 
Eustachian tube. The points of difference are these: the pi«vi- 
out) hlHt4)ry of the coHe certainly justifled the awiuuiption that an 
element of nerve-exlianstion entered into the etiology of the ap- 
parently local disease; and in the second place, iiiApection of the 
(toft ))alate revealed the fact that a marked Iosh of [K>wer had 
taken place in its component muscles, a ioHS of power so (?r«4it 
" tliat a strong furndic current applied to the palate excited no 
muscular action, and viiik scarcely fett by the jiatient." 

Until 1 had rcjiii Dr. Wookes's Interesting paper, I was not 
aware of the exiHtcnee of any form of aural affection in which 
paresis of the jMiluto-tubal nmscles — and probably also of the t«n- 
Hor tympani and stajiediuH uLiiselex. which are supplied by the 
same ner^■eH — constituted the prominent feature of the diaease. 
For Kome time afterward I took [>ainK to examine all mycoses 
of subacute catarrhal inflammation of the middle ear, depending 
ai>parently on a similar state of the naso- pharyngeal mucous 
memltranc, with si>ecial n-ferenceto the pathological views which 
Dr. Woakes has put forward in the itaj>er referred to above. I 
failed, however, tii discover a fairly well-marked instance of deaf- 
ness of rt-cent date which api>eared to me to depend ui>on poreein 
of the iMklato-tubal (and intra-tymiutnic) muscles. In several of the 
cuses the previou.i history jxiinted very plainly to iiervousexhaua- 
tiiHi— by which expression I mean prolong<Hl mental worry and 
lack of rest— OH an im|)ortant (actor in the causation of the deaf- 
ness, but in none of theiwwiks I able to demonstrate any mus- 
cular jMircHi.s of the soft iHilatc. In two instances 1 found this 
or^an and the nasn-pharyngful sjmce so litcking in sensitiveness 
that I wits able to ixiint the entire region bordering upon the 
titluil iiril1i*«>s with a twentV'gnun solution of nitrate of silver in 
a iM'rfcctly ili'lilxTate manner. This jinK'edure, which ordinarily 
causes the nniscles of iIiin n-gion to i-iintnict strongly the instant 
the iiiiriK iir.- toiiciicil, txciteil no iinis<'nlar ntuction whatever: 
the soft pitluli- n'tiiiiini'il iH-rfe4-tly motionless and relaxed. Uu 
the other hand, when tlicsi' jiatients said "ah" or '"et-," the soft 
IHdiite niM- jmimptly ami synnnetricjilly, showing clearly that no 
very divideil ilegni- of iiiiisciihir piLrcsis cxistiil. 
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I have often thought that the dillBcnlty eoinethuce eiperienced 
in inflating the midille ears of elderly people by Politxer'§ method 
muHt be largely due to a paretic condition of the luusclee which 
4i[>en the tutKw. The comjptneas of this view is rendered proba- 
ble by the fact that often, in aueh a case, when air is forced into 
the Eudtachian tutie by iiieunH of the catheter, it is heard to enter 
the middle ear throufth a channel of nonnal size. The success of 
the inflation in Potitxer's method is dependent in great ineasare 
upon the co-operation of the dilator muscles of the tube ; on the 
other hand, in inflation by weanti of the catheter, this muscular ' 
co-operation is lacking, and the degree of success is directly pro- 
portionate to the force of the current of air driven through the 
catheter. The degree of force attainable by the latter method Is 
much greater than that which can be attained by Poiltxer's 
luetliod. It is therefore easy to understand how. in these cases 
of (assumed) paresis of the tubal muttclcB. inflation by Politzer's 
method fails to overcome the inertia of the more or less rigid 
walls of the tube, an<l to force air into the middle ear; whUe by 
catheteriiation no difficulty whatever is experienced in accom- 
plishing this object. In further justiflcjkt ion of this view I might 
mention the tact that potit-uiortem examinations of the tubal 
muscles have iu certain instances revealed the existence of a high 
degree of fatty degeneration.' 

In the matter of treatment. Dr. Woakes lays great stress on the 
importance of administering such remedies as steel, phosphonu, 
hydrobromic acid, and cud-liver oil. " Pho«phoruii, steel, and 
bydrobromic acid poiwess a definite relationship to the vessel area 
innervated by the ganglia whose defertive action produced the 
phenoniena of paresis described in the former part of this paper. 
Their action is to increase the inhibitory power exercised by the 
ganglia over the vessels from which it had tieen withdrawn, and 
when this is restore«l, an involution process as regards the mor- 
bid effects of Its absence at once commences, which spee<lily ends 
In the removal of the symptoms. This appears to be the rationale 
of the action of so-called ' ner\-ine tonics.' The therapeutic elTect 
of the salts of auuuonia is essentially of this character, and was 
Ulmrtrated In the case of another patient in whom palatal paresis 
of the left side existed toa very marked extent, without deafness, 
bnt with loud tidal noises in the left ear, and to whom I gave 
five-grain doses of sesquicarbonate of ammonia three times daily, 
with the result that all the symptoms disappeared in a fort- 
night." In addition to the Internal treatment. Dr. Woakes rec- 
OHimends the employuient of the induced current, in the follow- 
ing manner : " One pole should be applied to the veil of the palate 
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I>08teriorly, for which purpose the lar^'npeal electrode is very 
suitable; the other, an ordinary sixwijjfe-holder, is plaeed outside 
tiie neck over the superior cervical ganglion, which is reached by 
making deep pressure behind the angle of the jaw." 

Acute and Subacute Inflammation of the Middle Ear. 

An acute or subacute inflammation of the middle ear may run 
such a variety of courses and may produce such diflferent legions 
that, for the sake of convenience, at least, if for no other reason, 
it will be found easier to descril>e these different pathological 
pictures as so many distinct types of disease. Thus, for example, 
we can make two main sul>divisions, the catarrhal and Xhepuru- 
If tit forms of arriUe inflammation of the middle ear. The catar- 
rhal form, again, may be subdivided into the following sub- 
ordinate yet well marked tyi>es: simple actite and subacute 
inflammation (otitis media catarrhalis acuta et subacuta); serous 
or mucous exudation into the middle ear (hydrotyrapanuni ; 
otitis media serosa sive mucosa); and hcemorrhagic exudation 
into the middle far (hiemotympanum ; otitis media hwiuor- 
rhagica). The se<»ond main subdivision, the purulent variety 
of acute inflammation of the middle ear, may also be sub- 
divided into a syphilitic, a tulx^rcular, and a simple form; at 
the same time it should be stated that it is only in exceptional 
cases that we can recognize anj'thing distinctly syphilitic or 
tul)ercular in the [lathological changes that take place in an 
acute or subacute otitLs media punilenta. 

The same causes may pnxluce at one time a catarrhal, at 
another a purulctnt form of inflammation of the middle ear, ac- 
cording to the <legree of vigor with which they act, and also 
partly according to the condition of the ea,r, and of the general 
nutrition of the individual at the time of the attack. Among the 
diflferent causes of an acute inflammation of the middle ear, the 
most fre<iuent is undoubtedly a sudden chilling of the surface of 
the iKKly. Next in order come the eruptive fevers, such as scarlet 
fever, measles, and small-iK)x. Typhoid fever, and ix^rhape also 
typhus fever, may give rist\ occasionally, to an acute affection of 
the mid<lle ear. A blow or a fall on the side of the head may 
leiul to the same result by causing a diastasis or even a fracture 
of the Ixmy walls of the tymi>anum. Direct violence to the parts 
mav be followe<l bv acute inflanunation. The introduction of 
fluids through the Eustachian tul>e into the middle ear, either 
acc*identally — during ocean -bathing, for example, or during the 
use of the nasal douche or one of its substitutes— or for therapeu- 
tic pur|x>«<***i is very apt to l)e followe<l by a severe ty\re of acute 
inflammation of the middle ear. Several years ago I published 
an account of several cases of acute otitis media, aU of which 
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wprp hroiight on by flooding the nasal pavitiee by means of the 
iiafal (louohc, tho ixwterior nnsol Byrin)(e, orthe HnufflriK method. 
I then Kuve the opinion, In corroboration of that previously ex- 
pressed by Dr. Rousa, that all these procedures, however care- 
fully carrie<l out, were not free from the risk of settlnp; up an 
aeute inflaiiiuiation of the ear. While 1 should like to discuss 
this question more fully, I must reet content at present with the 
mere statement that my later experience has only served to 
strengthen the opinion expressed at that time. Finally, in chil- 
dren the internal adniinistration of quinine Bometimee gives rise 
to an acute or subacute inflammation of the middle ear. 1 have 
seen seveml such cases, and in two of them (from three to Ave 
years of age) I was able to study the changes In the ear at soch 
short intervals of time that I could no lonnrer doubt the direct 
effect of the quinine upon the d^ree of fulnees of the blood- 
vessels of the tyni]>anuni. As each additional dose of the drag 
was adiuini8t«red, the meiubrana tyiupani became more and more 
congested ; and by the time six grains, in one instance, and eight 
in the other, had been taken, the child was in evident suffering 
from pain in the ear. Xo further doses were given, warm applica- 
tions were made to the ear, and the pain soon subsided. In all of 
these cases there already existed before the quinine was adminis- 
tered, a sliKht tendency to naso-pharyngeal (and probably Eusta- 
chian) catarrh, as shown by the enlarged state of the tonsils and 
by the presence of an excessive amount of ropy mucus behind the 
soft palate. Hence I am nut prepared to say that, in a perfectly 
normal state of the tympanic and tubal mucous membrane, 
quinine Is competent to excite an aeate Inflammation, but simply 
that. In young children more particularly, this drug is capable of 
fanning a slight and perfectly painless tubal (and perhaps tym- 
panic) catarrh Into a fairly acute inflanitiiatlon of theee parts. 

General Symptomatohtgy. — The two main types of aeute inflam- 
uuttion of the luiddle ear, the catarrhal, and the purulent, are 
characterized, up to a certain stage of the disease, by the some 
series of symptoms. It is only when the pressure of the fluid 
exudation within the tympanum causes the menibrana tympani 
to rupture, that the distinguishing features of the purulent vari- 
ety manifest themselves. On the other hand, in the catarrhal 
form, after the inflainniallon has reache4l its highest degree of 
activity, the subsequent course of the disease Is characterized 
either by a gradual subsidence of all the symptoms, or by the 
development of certain conditions which Justify the employ- 
ment of the tenus " hydrotyiupanum " anil " hs^motymitanum." 
The furthorsymptoniatology of the catarrhal and purulent forms 
of Inflammation at the middle ear will be discuHsed iu the follow- 
ing chapters. 



CnAPTER YIL 

ACUTE AND SUBACUTE CATARRHAL INFLAMMATION 

OF THE MIDDLE EAR. 

Thr symptoiiiH which characterize a 8ul)acute catarrh of the 
middle ear are precisely the same as those which have already 
been enumerated under the head of Eustachian catarrh, viz., 
diminuticm in the acuteness of hearing, a sense of fulness in the 
ear, subjective ringing or singing noises, unpleasant resonance of 
one-s own voice in the affected ear, subjective crackling noises 
when the nose is blown, and perhaps occasional twinges of pain. 
Any or all of these symptoms may be present in one and the same 
case. 

So ffir iis the pathology of the disease is concerned, in the great 
majority of case.^ the inflammation commences in the naso- 
pharyngeal space and spreads thence to the middle ear through 
the Eustm'hian tulK?. A subacute Eustachian catarrh, with more 
or less swelling of the iimcous membrane which lines the middle 
ear, would therefore represent the mildest type of inflammation of 
this region. The following case will serve as a g(Hxl illustration of 
such a type of subacute catarrhal inflammation of the middle 
ear. 

The iMitient, a young man twenty-two years of age, was seen, 
for the llrst time' at the New York Eye and Ear Inflnnarv, on 
the w»vonttHMith day of May, 1871. He state<l that about three 
wwks prt»vi<)usly he liegan to exiK»rience difficulty in hearing, 
and that it stwuiily increased up to the time of visiting the In- 
flnnarv. It was acx^omimnieil by a slight ringing noise in the 
hea<l, l)ut there was no |>jiin nor any other symptom sufficiently 
markfMl to attract his attention. lie also stated that during 
childlKKKl h(» had Invn subjc»ct to fre<iuent eanu*hes. At the time 
I siiw him he was still able, under favorable circ'umstances, to 
understand onlinary <*onversation (luite well. The hearing dis- 
tance, as tcst<»<l by the watch, was: K. ?•}; L.?'J. Both external 
auditory canals wcrt^ ix^rfwtly normal. On the left si<le the 
meiiibrana tyiiiimni was a[)pn'cia>>ly sunken, and thnrngh it the 
outlines of the long pro<»<»ss of the anvil wert* distinctly visible, 
Essi'ntiiitly the s;ime condition of the drum-membrane existed on 
tlie right *si<lc. Tlu^ tonsils wt^re nuKlenitely enlarged, and the 
entin* pharyiigi'al nnicous nuMubrane pr<»st»nted an unnaturally 
nnl apiM'araiKM'. Inflation by Politzcr's method caumnl air to 
ent<*r tfu» left nnMdle ear, but' not the right. A cnu*kling sound 
characteriziNl the entrance of the air into the left tymiHumuL 
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Th4> hearing distance for the watch, on tiie left Hide, roee fruin ]-| 
to J'l, M a result nf the inflation. 

The treatment CHiiitiiHted in mnppinft out the naiio-pharynftMil 
npace with a solution of nitrate of silver, or the stren^rtn of 
twenty Rrains to the ounee of water, and in inflations by Polit- 
ler's method. At flret the cathetiT was used two or three linieti, 
on the ri)!ht side, ad a lueanH of inflatinii: the middle ear; but sub- 
sequently, an the swelling of the tul>e subxided, Pulitzer's method 
alone was found tobesuffleient. The (rreaterpartof the time the 
(lativnt visit«d the Inflniiary only once a week, thus uiaterlBlly 
ik'layiufi his recovery. However, stetwly inipniveuient took place 
in the oondition of the parts and in the acutenexs of the hearing. 
On the 1st of July, when treatment was discontinued, the hearing 
<listance for the watch whs : L. -^ ; R. iV On the lith of August 
he reporte<l that no relajwe had occunwl, and that he heam as 
well as ever before. As be had been subject to earaches during 
childhotxl. it is mora than prolmble that his hearing, previous to 
the attack descril>eii al>(>ve, was not nonnal, at least for sounds 
aa delicate as the ticking of a watch. 

The absence of pain, in the rase just described, is the feature 
which etiaracterizes it as a gttbaimtf, in contradistinction to an 
aeutv attack of iiiflamuiation of the middle ear. The compara- 
tively long duration of the disease, and the incompleteness of the 
recovery, so far at least as the hearing is concerned, Justify the 
assumption tlwt the attack i>artook of the nature of an exacerba- 
tion of a prc-eiisting, but very slight naso-pharj-ngeal. Eusta- 
chian, and tympanic catarrh, and was not an entirely freoh 
attack, originating in an in<lividuat with perfectly normal ears. 
Had the affection been of the latter miture, the restoration of the 
hearing would have been perfect, and the total duration of the 
attack would have l>een much shorter. Such cases are quite 
common and I will therefore not stop to narrate an instance. 

In a few cases of suliacute catarrliul Inflummation of the middle 
ear I have oltserved conditions which lead me to believe that the 
swelUng of the mucous meiubnuie may, in certain cases, be great- 
est at and near the tympanic orifice of the Eustachian tube. The 
most striking feature in these cases is the apparently contradic- 
tory relation which exists l>etween the iiatency of the tube and 
the tensely bulging condition of the drum -membrane. This pro- 
trusion outward of tlie membrane, in the cases referred to, was 
clearly due to the presence of an excessively large volume of air 
in the cavities of the ndddle ear. In one of theni I pricked the 
bulging membrane, whereupon it instantly rexumetl a i>erfeotly 
natural position. As already Intimated, no difficulty whatever 
was experienced In forcing air Into the middle ear, and it ap- 
pcorod to eiit«r it readily and without rftles. A swollen condition 
of the tulie at Its pharyngeal orifice, or at any {mint along Its 
course, would have interfered materially with the entrance of air 
into the tympanic cavity, and would have caused the drum- 
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membrane to occupy a depressed or sunken position rather than a 
bul^ng one. The presence of a small mass of mucus at the 
tympanic orifice of the tube, where it might perfectly well play 
the iMirt of a valve, suggested itself as a condition that would ex- 
plain the i>eculiar conditions observed. While I should not be 
justified in rejecting this hypothesis unconditionally, I am dis- 
I>08ed to believe that a swollen condition of the mound-like tyiu- 
IMinic orifice of the tube is the pathological condition which har- 
monizes best with all the symptoms and conditions observed in 
these cases. In the first place, in the case already referred to, 
the patient, for a i^eriod of nearly two weeks, experienced ahuost 
constantly a sensation of fulness or pressure in the affected ear. 
The prick made with the myringotome afforded instant relief, 
but it lasted only for a few hours. As this peculiar condition 
was associated with a marked naso-pharyngeal catarrh, I limited 
my treatment to tri-weekly paintings of this region with a solu- 
tion of nitrate of silver, to counter-irritation over the mastoid 
l)rocess with tincture of iodine, and to infiations according to 
Politzer's method. During the third week the improvement was 
so rapid and so marked that treatment was discontinued. This 
exi)orienc(», it seems to me, tallies with the hypothesis which I 
have put forward rather than with that of the accidental pres- 
ence of a nijuss of mucus at the tympanic orifice of the tube. 
Ha<l the latter been the true cause, the forcible inflations of air 
ought to have dislodged the mass at a nmch earlier period. 
Finally, it seems a little strange that if mucus were present I 
should have failed both by auscultation and by inspection to 
detei't its presence in the tube or in the middle ear. 

(.'losely connecte<l with these uncomplicated cases of subacute 
catarrhal iiifiainmation i» another group of complicated cases in 
which the Kubje<»tive KymptouLs and the imthological appearances 
of the membrana tyinpani are essentially the same as those 
which characterize the simpler cases. In the group referred to, a 
u\oTv or less i)ermanent (tbatnicUon of the naaal passages consti- 
tutes a prominent and i>erhap8 even the chief factor in the pro- 
duction of the deafness. So long as the nasal passages are per- 
f«H'tly unobstructed, the ju*ts of breathing, gaping, swallowing, 
et<'., all aid in proi)erly ventilating the middle ear, that is, in 
rtvtoriiij; that equilibrium l>etween the internal and external 
atmospheric pressure which is so essential to ix»rfect hearing. 
When the nasal passages, however, l)ecome obstructtnl, the acts 
just mentioned prcnluce, at frequent intervals throughout the 
day, a (*ondition of mrefaction in the air of the middle ears. 
The effcH't is very nearly the wime as that pnHluce<l by obstruc- 
tion of the Eustachian tulN'. In all the cases that I have seen, 
these conditions have been associated together in such a manner 
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th&t I have not been able to distingnlBh T>etweeQ the efTectn pro- 
duced by th« obstruction In the nasal pamages, and thorn pro- 
duced by the eonteiuporaneouH nuou-pharyngeal, Eustachian, and 
middle-ear catarrh. 1 fully believe, however, that it is an im- 
portant oo-opemting factor, and that t>criiianent benefit can 
scarcely be attained in these caoes so long as the nasal obstnio- 
tion is allowed to reiiiain. 

In the class of cases just described the disease nsually shows a 
tendency to pursnc a chronic course. The progtiosin — so far as 
the restoration of the hearing is concerne<l — will therefore depend 
on the degree of tliinioKe already done by the disease, our ability 
to overcome the obstructions in the nasal passages, and on vari- 
ous other circa instances. In the iiiaJn tlie prognosis in not good. 
In the simpler cases of sabacute catarrhal inllaiumation, on the 
other hand, the prognosis is unqualifletUy good. 

AatU Catarrhal rn/lammatioti of the Hiddle Ear.~hn acute 
catarrhal inflaniniation of the middle ear differs from the sub- 
acute fonn chiefly In the fact of its l>eing characterized by poJn. 
Furthermore, in the higher degrees the lesions will be found to 
be more pronoaDce<l than in the subacute variety. Very many 
of the "earaches'' of young children, from four to t«n years of 
age, are due to such an inflaunnation of the middle ear. The 
pain is very apt to come on during the night or late in the after- 
noon, while during the earlier part of the day the child may be 
quite free from pain. As neither a discharge, deafness, nor any 
other serious result characterizes these earaches, the parents or 
friends are very apt to draw the conclusion that aU earaches are 
equally lianiilesH, and that they may be allowed to run on for 
days or even weeks without any effort being made to ascertain 
the real cause of the pain. I ha\-e repeatedly been called to see 
children who had been suffering from pain in the ear for several 
days, and in wboiu the Inflauimation of the middle ear and adja- 
cent parts had already osHiimed serious pro[>ortionN ; and yet the 
thought of sending for a physician had api>arently not entered 
the min<ls of the parents until after the inflammation had ai>- 
proached very near to the limit beyond which surgical interference 
is not competent to pre\-ent serious tlaniage. There is a wide- 
sproml l>e1lef in the public mind that an " earache " is KMnethirig 
which is <)uite harmless and entirely different from a genuine in- 
flaunnation of the ear. This belief is favored by the well-recog- 
nizc<l fact that the great majority of earaches spontaneously sub- 
side without inflicting any harm either u|>ori the ear or upon the 
general health of the individual affected. In the snuUI ininMity 
of instances, however, the eaniclie is the warning note of a rw^rious 
inflammation of the middle ear, that may damage or destroy the 
hearing, that may inflict a lifelong discharge from the ear upwi 
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the BulTerer, or tliat iiiay even— in instances tiwt are not so very 
rurc — teniiinatd in a futul lueiiiiigitiid or absc«a8 of the brain. 
EIuw a.re the juircntH to tell, in the preaeiice of a ca«e of earache, 
whether it in to \te one of the hanalesa kind or one of a more neri- 
OUM imturu! The public kIiouIiI therefore be taaf^ht that there is 
l)ut oiip Rnte rule to f<)llow in nil tlieHe cases, and that is, to oon- 
sidcr every eiintehc iim worthy to l>e investigated and treated 
promptly In accordance with well -established therapeutical laws. 
Tile name line of thought lea^ls nic to remark that every genera) 
prai-titioner shuukl be sufllcieiitly skillet) in the use of aural 
iiiHtniiucntN to Ih! ttbic to firid out just what is the nature and 
extent of the piitholoKlcal pro^'esx that Is causing the earache. 

In the niiltler tyiH's <if acute catarrhal infUmuiation ot the 
niiilillc <'ur, the i>i-ri[ilienLl and nianubrial ixirtlons ot the drum- 
nieuibranc. and cx|>ecially the more fleshy {>arts which form the 
upiMT lioundary of the membrane, will be found red and moder- 
ately swo|](^n. If the (liNCiLse hoH mode sufRcient progress, a 
cnii-kling houiid will probably Ixt heard when air is forced into 
the luiddlc car. In the cours«- of twenty-lour hours, with or 
without trcattiicut. all thew! thrcAtenint; manifestations may dis- 
ap]iciir. Iti tilt' iiiori.' pronounced ty|>eH of acute catarrhal Inflam- 
uiHlion. however, (lie redness and swelling do not remain confined 
to the ]M'rlp]i<'rii1 inul nDiniilirial |K>rtions of the membrana tym- 
[Mini. )>nt involve also the intorveiiing iK>rtions. An exudation 
into the miiliile ear sikhi follows, and may even Iw so copious as 
t<ji-auH' a bulging ontwanl of the drum -membrane, more particu- 
larly the iHislerior half. All these changes may develop in the 
cfinr.-^i' of a single ilay. or they may not reach the stage last de- 
hcrilM-il until after the la(M<e of Nevenil days. If the disease, after 
reaelilng thi« stage, eeasi-s its activity and gradually subsides, 
leaving iH-hind. iN.-rhaiRi, an accumulation of serum or mucus Id 
the tym)>anniu. the <liiignosiH of an acute otitis media catarrhalta 
may still Ih- retaineil on our rL-t-ords. But if it goes one step 
farther, the exuditl senuii or mucus will become purulent in 
chanieler. and, with favoring conditions, a i>crforation will be 
cstablistii-il in the drum-membrane. FDim this thue forward, 
until the |M>rfonition heals, the picture prcst^ntetl will be tliat of 
a ]iunilenl iiillaummtion of the middle ear. Illustrative cases 
would H-arc-ely aclil new light to the description tilready given of 
an acnie otitis media ciitarrhalis. and I may therefore t>e per- 
mitted lo otLiit them. There are certain coses, however, of which 
I should [>t'rtia|>s give a single illustration. I refer to a class ot 
ntNw which, aei-ording to the dedniti'ins given of the two great 
clasM'Hof ai'utf iullamiiiation of the iiiid<llc ear, lietong property 
to the catarrhal variety. They rcjiresent, in reality, aborted 
cases uf acute purulent inllinmuation of the middle ear; that is 
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tonay, the letiions are often an grave M they aro in the womt fonnn 
of thin variety, uiid yet, for some ankiiuwii reowin, puH in apiiar- 
ently not fonued, and rec4>vwry takmt jilaee witliout a i>eree|>tible 
ditichaf^ from the ear. The following eaae may serve ue on illos- 
tnition : 

A younfc i^rl, six years of age. am) in eieellent iienera) health, 
though Bobjeet more or less to na«o-pharriiKe«l catarrh. wa« 
aroused out of her sleep «ne uioming in A|iril liy a sliani pain in 
the right ear. Her mother, who hail acquireil some eii>erienee 
in treating the earaehea of her other cliildreii. at onee applied the 
warm doache and soon relieved the juiiii. In the rourse of the 
afternoon of the sauie day the child began to i-oinplain of pain in 
the left ear. An hour or two later 1 wan sent for oy the mother. 
On examination 1 found the left drum-membrane iiiarkedlv eini- 
gested throughout its entire extent, but not i^ereeptibly hugging. 
On the right side a purplish tumor otrcujiied the (Mwitlon of the 
membraiia tympani. By aid of the slender probe 1 ascertaiiieil 
that an exudation of dark fluid blood had taken tiluce between 
the subetantia propria of the drum iiiembnine and its outer der- 
moid covering. Aj< the child Keetned to bear ordinary conversa- 
tion perfectly well, and as the right ear was free from pain, 1 
simply adviseil the mother to use the warm diinrhe tii the left ear 
in tne same manner as she had aireatly use<l it in the right ear. 
The pain in the left ear was relieved l)y the douehe In a very 
short tinie. No discharge was observed at any time in the right 
ear, and the meiiibrana tympani eoon returned to' a normal con- 
dition. A few inflations according to Pulitzer's method consti- 
tuted the only treatment. 

In a second very similar case I found a umrh larger blond-sac, . 
and e^'acuated itit contents. Acconliiig to the account giveu by 
the child's mother, an oozing of blood from the outer orifice of 
the auditory canal continued for some time after she left the In- 
firmary. In this case, also, the drum-menibntne n-tunied to its 
normal condition without the devel<)pment of an otorrhout. The 
thought suggests itself. Was not the jirogress of the inflamma- 
tion arrested by this comparatively copitmx. siMjntaneouH local 
bleeding! I think it not unlikely that t hew attacks, which l*egau 
so vigorously, were in each instan<*e materially sulKlued in acute- 
nesB by the KpontmteouK tuemorrhage that followed. 

With regard to the proyiumf^. it may l>o said that in the verj- 
great majority of itistancex it Is giKKl. Now and then a caix- 
proves rebellious under treatment, but a^ a rule i>erfei't recovery 
follows In the course of two or three weeks. 

So tar as the iliagnotta is eoneeme<l. an error is seareely |>oiwi- 
ble. The evidences of Inflammation are too jtlalnly nmrkeil for a 
careful observer to be easily milled in his interpretatiim of the 
oonditioiia presented. The i|mwtions which sutnrest tliemselvefl 
to his mind are, first: Is this a simple catarrhal liiflajnmation, or 
iu it the t>eginniog of a severe purulent inllammationT Mere in- 
spection Is not sufficient; theHuhjeetivesyntptoms, and espe<!lally 
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that of pnin. must be weigbeil in (.■oiinectiun with tlie condition 
of tUe dmm-iueiubrane. lu children, the Uiermoiueter inay aid 
UH mat^riully in arriving at a correct conclusion; in adults, it is 
of comparatively little value. The Hecond question is, Is the red 
und swollen condition of the uieuibriLna tympani the eirpreHsioB 
of aii inflauiiiiation which began originally in the middle ear, or 
is it due tu an extenaion of a dilTutie inflaiai nation of the canal on 
to the druiu-meiubraueY This is sometimcB a difficult question 
to answer. It an inflamttiation o( the luiddle ear ha» progresned 
tio far as to involve the inner end of the external auditorj- canal, 
we may be quite sure of two things : there will be marked diminu- 
tion of the hearing, and a history of rather severe pain. On the 
other hand, the insignificance of the piiiii and the slight ini[>air- 
ment of the hearing are very striking features in those cases 
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where the infiammation of the auditory ranal is th(* primary af- 
fection, and that of the drum -membrane merely a secondary 
afTair. In exce|)tional irosea, luorlfed [laiu and decided iiupolr- 
ment of hearing may characterise the type of disease last ii 
tioneil. Under such circumstances it may not be possible to 
Jirrive at a eonwt diagnosis without further obBer\'ation of the 
course which tlie disease pursues. 

JVucotu or Serous Exudation into the Middle Ear {Hydrotympa- 
num; Olitii Media Serosa sire Mucosa). — The accumulation of a 
serous or luuoous fluid in the tympanic cavity may l>e brought 
about in two or three different ways. In the first place it may be 
a simple hydrops e vacuo, due to the cloHure of the Eustachian 
tube, and to the subsequent absorption of the air that may have 
remained in the middle ear. The pressure being, under these 
circumstanci>H, withdrawn from the walls of the blood-vessels of 
the middle ear. they give up their watery contents to a variable 
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extent, iwconlinR an the temiency to & Tacnum is greater or lefw. 
The fluid (uuiid in the middle ear In these cuoeii is a thin, yellow- 
ish Meruui, with juiit enou^fh adiuixture of mucus to render the 
fluid sliKhtly Hticky. An ordinary culd in the 
head, when it involre« t)ie EuHtocliiiui tube, 
and practically cIomw it for a short time, uiuy 
pnxluce tliifi very condition of hydrotymiHi- 
num, without even rohbinK the mcnibmna 
tyiupani of itH traniiparericy. AgMio, the ex- 

ode<l fluid may represent a hyperBccretion of 

tlie k'i*'^'^ with which the tymiHUiic luucuus '''^rti^kluIirt^iiiS 
membrane is providetl. Finally, In luany caueB die uf the Biithtllrni- 
prolMbly both of the factore mentioned co- ^^'^l^i^'J^' 
ui>erate in jiroducint; the fluid exudation. ^i^'iV 'bSit*"* 

III t)ie main the sympti/mntoloffjf of these mat poult Iud. anil the 
easeM iu thesame ah that of the onlinarycikxefl "" 
of subacute catarrhal inflammation. There 
are certain BjiiiptoniH. however, which of 
themxelveH are aluiu«t suflli-ient to wormiit a 
diapiaeis of fluid exudation into the middle 
car. One of the«e is, tlie miilden change fniu) 
Homewhat poor to good hearing, or th» re- 
verse. This change 1b not like that which m> 
often o(-cnnt in ceuiee of impacted cerumen, 
where the brief return of the hearing is ai-- 
rumt>anie<l by an eiplosive sound, due to the 
Kiidilen restoratioD of a c<immunication be- 
tween the body of air lyinK lietween the drum- membrane and 
the ceruiuinous ■uiHMi, and that which lien outside of the latter; 
the hearing either simply Itccomes cloudt-d. or. in an equtdly quiet 
luonncr. the cloud KeeniH to ilisappear. 
ThcM- changcH in the ht>arInR are clenriy 
due to changes in the jHisition occupied 
by the fluid. In a few cum-s the {ntient is 
able to state deflnitely in what iNwJtionH of 
the hciul the hearing kccuih to l>e normal. 
Tlu-HC an- inoMt counuonly the {Mwition with 
the head thrown far biu-kward <fluid es- 
capes into tlie antrum), and that with the 
head iK'nt far forwartl. In iKith of tht-tie 
IKMitioiiH the fluid, if not t<K> visciil and if 
I Kcnimuiiinon^ not too copious, will. In o1te()ieu<.-e to the 
n^pturvngrai law of gravity, flow away from the oval and 
(AruTi'olKier.) round windows, thus leaving the ossicles 
' membrana tymi>aui secundaria free to jterfonu their 
IS proiierly. 



nSS-T 


5k 


mldillr |.>r 




rs-tt 


a ^uTrp 


ii'-s,;." 


•;sa 


uHaluTek.uidKlie 


jJl" j^^ 


(tll«U-ninK 




be mem 






ani]i;lcwelx 




thvrarfai^llnrotan 


pxivlaU Id the cavity. 




uliiiuiti i» 




vhitwh II 


ileBned 


thlckenl 


g, <An« 




160 



. MANUAL OF DISEASES OF THE EAR. 



Another Bymptom wliiuh is peculiar to these cases, is the aensa- 
tioo uf something uiuvisg in the ear. TMh is of course not felt 
when the head is quiet, but siiuply whi^D the heiid in moved 
rather suddenly. Sometiiues the patient gives a correct diognottis 
of bis condition In the very first words of his complaint : " 1 went 
in bathing, and got some wat«r into my ear; and I aui unuble to 
get it out." He imagines, as a matter of course, that the water 
found it« way into the ear by way of the external auditory canal; 
whereas the cbillbig of tbe surface of the body, or the accidental 
entrance of water into the middle ear by way of the Eusta- 
chian tube, lias caused an exudation of fluid to take place in the 
t}iu|>anum in one of the ways already described. Finally, sub- 
jective crackling, squeaking, and bubbling rounds may be due to 
the presence of free fluid in the middle ear ; they are just as likely, 
however, to owe their origin to an abnormally moist condition of 
the Eustachian tube. Of more decided value is the syinptnui of 
hearing gurgling sounds in the uar during the acts of coughing, 
sneezing, and swallowing. 

The conrtie of the disease is a very variable one, although in the 
inojority of instances the fluid exudation is soon absorbed and 
the ear returns to a normal condition. Among the following 
cases wUl be found instances of probably all the types of serous 
exudation into the middle ear which the physician ia likely to 
eneonnter in practice. 

Case I.— The patient, a man thirty-five years of age, hod a few 
days previously caught a slight cold in the hea<l, and had thence- 
forth experienced a sensation of fulness in the left ear. When he 
consulted me on the 13th of May, 1»TD, 1 found the left drum- 



was visible, which stretched from the anterior to the ])osterii 
periphery of the meiubrane. In whatever position the |>atfeiit s 
tieaa was placed, this curved line (with its concave side looking 
upward) maintained its horizontal position, thus showing clearly 
that it represented the upper boundary of a mass of free and 
rather thin fluid. Under tretitment this pathological condition 
disappeared in about two weeks, and the hearing returned to Its 
normal degree of acuteness. 

Cask II.— The patient, a boy eight years of age, had been some- 
what httnl of hearing, as the ruother believed, for about one year. 
At tiniex, she said, he seenied to hear quite well, and then the 
deafness would return and last for a variable period. When I 
saw the boy at the Inflrmar>-, on the 12th of October, IbTO, his 
right meuihrana tympani presented no features worthy of suecla 
note in this connection. On the left side, the druui-ineinbrani 
was noticeably sunken, but not congested nor la<!king in a fair 
degree of transparency. In ttie posterior half of the membrane 
there was a sharply deflued " fluid line." running from the nmbo 
fUToss the intervenins space to the posterior i>erip!icry. Anteri- 
oriy. the limits of the fluid could not be defined. Moist r&les 
were heard during inflation. "Fluid line" disapi>earcd after in- 
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flntion. Dt^ciflHl naM>-|>harvnRpHl catarrh. Hearini; ilirtanc« for 
llie watch Wfora inflation R. 2 in.. L. 2 in. ; after inflation, K H 
in.. I,. l'> in. Whispered wonls were beard distinetiy a much 
(|:re«)ter di«taiice after inflation than l>efore it. 

The boy viMited the Inflnnary for treatment twice a week, for a 
period of four weeks. The fluid had by that time disapiKUireil 
muii the left middle ear. an<l the hearinic, for tho watch, remained 
i>tendily at twenty-four incheM. t)n the rij,'ht aide, liowever, no 
perceptible iui|>nivement in the hearinn; liad taken plaee. 

These two coses arc placed itide by side becauoo the former rep- 
rt.t*eiitt< a purely frcMh attack in a ]>enion whoxe eare had l>een 
prcviitufly healthy, while the latter funiiitheM a Kood iiiBtance of 
the development of hydrotjinpanuiu in an individual whoee earn 
liad been for months affected with chronia cutarrlinl inflamma- 
tion. Furthermore, they l>oth represent the slighter degrees of 
fluiil exudation into the iniditte ear. 

Cask III. — A (centleman, sixty-nine veani of ai^, but in vignr- 
oufl health, conHulted luc on the Otii of December, IHTfl, for a de- 
oidetl liisH of hearing in hii» riifht ear. He firxt ditieoveretl the de- 
fect aliout six weeks previonnlv, while Hufleriuti from a severe cold 
in the head. On eiatiiininfc the t-ar I found that the membmna 
tyiiipani was decidwHy sunken. Anteriorly a "fluid line'' ran 
flirectly across from the umlx) to the anterior periphery of the 
nienibniue. Posteriorlv the unifonn dark colon nt; of the nieni- 
brane showed cleikrly that the fluid in this region roHe to at least 
the height of the upi>er limit of the membnine. Ait the long 
pn)ceHN of the anvil lay almost in contact with the menibrami 
Tvm|Hini. its whitish boJiy stood out in marked wnitrast with the 
deep slat© c<tl<)r of the surroundingn. Inflation bv Politwr's 
method clinnge<l the entire picture. The fluid line, wliich before 
was visible only in the anterior lialf of the membrane, now 
Btret*he<l like a festoon from i»eripher>' to i>erii>herv. The long 
process of the anvil had also comnletelv diMnppeure<l from view. 

Under treatment this nwss of fluitl wan ilissiiHittHl— whether 
wholly by abMorption. or imrtly by alwonrtion an<l partly 1)y dis- 
lodgement, 1 aui unable to say — in less than two weeks, anil the 
hearing ri'tunied apimrently to its former standanl of a(.-uteneKs. 

On first thought ft inuy seem rather strange that in the i»os- 
terior luilf of the cavity of the tympanum (in the cuim just nar- 
rateil) the level of the fluid should rixe at least to the height of 
the up[ier l>oundaryof the drum -membrane, while in the anterior 
half the level should I'orrei'iKind with that of the umlK) or central 
|>oint of the membrane. This difTen-nce. however, is simply dm> 
to the effis'ts <)f capillary nttructioii. The close proximity of tho 
long process of the anvil to the |M>stcriiir half of the membrana 
tyiii|tiini su]i]>Iies prcciM-ly tlie i-onditions which are netressary to 
devehij) the elTii-ts of capillar>- attnu-tion, that is, to lift the aje 
IMirent level of the fluid in this n^on tu the highest limits of the 
dnim-niembra ne. 
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few TANos, uiimiH ohnulil pr<HloiiiinAto over serum in the exudet) 
nmtrriAl, miloiw It be tliat in Huch rtuies the iiiucoun KliindH of the 
middle enr nre t>ubjeeto<) to » higher deirree of irritation thiui iH 
UKUnlly tlie eauv. I have noticed, for esAiuple, thnt n inirulent 
inflamiuatiun of the middle ear, witit perforation of the mem- 
brann tyiu|>ani. necasionally tenninateii ir) an aeeumuiation of 
iBiicus in that cavity: the perforation apiHiri'ntly heniinR before 
the uuconii membrane of the middle ear httx had time to return 
to a fnirly healthy state. At the name time a uimple catarrhal 
Inflninmation of the middle ear, sui'h bh in commonly found to bo 
the cause of the acouUHiKition of denim in the tjiupanic cavity, 
ix often ulsu the cauM of an accunmlation of muens. Further- 
more, ill its sympUtmatolosy this type of middle-ear disease in 
ementially the fame an the one which we have junt been consider- 
ing. It is more apt, [>erhnpR. to ran a chronic course tlian iit the 
Derout) variety of efTuition. So far as the diagitosia Ih eoneerned, 
there are several features which jmrtify the phj-sieiaii in suxpect- 
infc that the etfmiitm \» mucous rather than serous in eharaeter. 
In the tint place, rdlew are an almotit neeeMKary phenomenon in 
eases of serous accumulation, unlewi the fluid lie too ticanty in 
quantity to reaeh the level of the tubal orifice. In eases of an 
accumulation of mucus, it is perhnits the exception for rAtos to 
be heard ; in fuet the air, forced into the Eustachian tulx- by in- 
flation, dues not seem to reach the cavity of the tympanum at 
all. In the second place, the apiieoraiice of the dnini membrane 
tn e«MW of otitis tnetlia miieoBa is usually quite ditferent from that 
obaerved in well-markeil case* of otitis media serosa. It often 
has a peculiar dead, milky, opaque appearance, whi(.-h, unfor- 
tunately, is sometimes also observe<l in eases nf the senius 
variety. Hence, without parecentesis of the membrane, we can 
scarcely <lo more than entertain a strouK suspicion that the cane 
isoneof an accumulation of mucus in the tympanic cavity. After 
paracentesis has )>ecn performed, and the exu<Ied material h)ui 
been f<»ree<i throuj^h the |H>rforatlon into the audilorj- canal, it 
becomes, of course, an easy matter to make an nlisolute tlluKnoais. 

As I shall have occasion, in tlie section relating tu treatment, 
to refer tn the course which these cases pursue, I may l>e |>er- 
mitted to oiuit all Farther reference to the subject in this place. 

Hirmorrhngh Earudtilioii intit the i/idtlle Ear. — There are two 
classes of cases to which the cxpretwion just einplnye<l may Ik) 
applied with etpial Justice, viz., those of acute calarrlml inflam- 
mation in which, durioK the Hnil oiuiet of the diNiase, n hieinor- 
rbofce oeeum from some vesnel in the middle ear, and those in 
vhicli a serous fluitl. deeiily tin|i;e«l with tlie coIoriOK matter of 
the bloo<), finds its way into the tyiniiitruc cNivity through other 
tbaii Inflammatory caoses. Iiistauces of the latter form of dis- 
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(ifterwanl tiotnui to cxjicrkMire a neiixe <if TiilntwH in the rifcht ear, 
nnd diiiiiniKlKHl acutetieiui of henrini:. When I exiuiiiiieil tun riKtit 
car at the Infiriiiury, <in the 2il of N<)veiiil>er, 1«70, I found tlie 
ilruiii-iucinbmiie of a peculiar, dull hue, and tihiiiiHt directly in 
the rciitre of the iKwterior half the perfettiy rtiutid outliiicti of a 
bubble of air, i>erliiiiM a millimetre luul h half in dianieter, were 
(liHtliiL-tly viHihlo. This bubble seeiiKHl to be prevented from 
rifinft to a higher level by some unneen object — undniibt«(lly the 



It in i>erhfii>H more common to find several bulibleii lying behind 
the druni-nienilinine. 1 remember, in a few iiiHtanceit of hy- 
drotyrii^Hinun, to have Been (after inHntlon) the CAvfty of ttie 
tyiiipanum api>arently fil)e<l from to|> to iKitlom with bubblex, 
whi<rh gli(l<Hl over each other like so many Imlls of some iwllnhed 
metal. (See Fig. 43.) The flrxt time ] xaw thiK plienoincnon I 
van iH-'ruunded that I must have overlooked a minute i^erforation 
in the memhrana tyni{>atii, and thut the muikh i>f bubbles lyin(^ 
before me wnn reMtinn itftitiiiHt the outer and not the inner surface 
of the meitil>rane. Hy employing a xmall mop of cotton, how- 
ever, 1 wah able K(>ciHlily to satlKfy myself that the bubbles were 
conflnetl within the tymiHinic cavity. 

Cask V.— The tmtient, a marketinan, thirty-one yeani of imp, 
name to the liillnnary on the 4th of l-'eliruary, 1HT4. He eoni- 
plained of deafness ami oemsional tinnlfuit, of seveml months' 
Htaiidlng. Rwcntly, he said, he ha«l wimetimeH olwerveil gurvling 
tuinndH in the left ear, and hiul also noticetl that when tie threw 
his head far luu-kward, he eould h«ir <iecid©dly lietter than when 
he hekl it in the natural ui)riKht jtosition. 1 examined the left 
ejir and found the nieinbrana tyintKini anprvciably sunken. In- 
stead of a delicate, tiair-like " lluiti line, a rather broMl yellow 
band crossed the lower half of the niembnine. At the umbo this 
l>aiid was caught up like a festoon. Below it the color of the 
drum-nieml>rane was like that of slate, ('htuigea in the position 
of the bejid iuius«hI t^orresfioniUng chanKi<s in the jiosition of this 
banil. A free vertical incision wan made in the pCMterior half of 
the mcmlinuie, and InHation by Politzcr'w method was resorte<l 
In this way i|uite a large quantity of Huid was evai^uated 



friHu the tympanic cavity, — fluid which, in no refl[>eii-t that I 
could iliwover, differe^l from that found in cim-s which are <;har- 
ni'tcri/iil by the presenot of the delicate, hair-like, "fluid line." 

The cviicnatioii of the flulil < tents of the middle ear inereaiied 

theaculencHH of the hearing very noticeid)ly, ami tlirci- daytt later, 
when he n-lnrii<>il to tlie Inlirmary, I found that this gain Itad 
iui'reaMHl rat her than diininisheil. 

In all the five cases which have just \tevn described, the fluid 
found in the tyui[>anic cavity was almost purely ttemus in char- 
acter. H<) far us niy ex|>ericnce g<x's. it is only in eoniitaratively 
few cast's that the exuiltil fluiil is found to consist largely or en- 
tirely of tough, tenacioua mucus. I ilo not know why, in theeo 
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fi-w nuvn, iinu-iiH Mhoulil predoiiiiiuito over serum in the eiiide<l 
material, uiiIokh it t>c that in ituch nvmt the itiucoux glands of tlie 
middle ear urc inibje<-te<1 to a hitihor tkfnve of irritation than iit 
ut>anl1>' the vrwe. I hare noticed, for example, that a iiiirulent 
jiiflaiiimation of the middle ear, with perforation of the mem- 
braiin tymjiant, o<M»slonally tpnniimteit in nn arcunmlation of 
mocmi in that cavity; the perforation H)iiuirently healing before 
the uioGouij mmibrane of the uiid<lle ear hoN iiad time to return 
to a fairly healthy state. At the Hame time a tiimple eatarrhal 
inflaumuition of the middle ear. such ad is eoniiDonly found to l>e 
the CMUee of the acoumulation of seruui in the tympanic cavity, 
is often alao the cauae of an accumulation of mucus. Further- 
more, in its nsmptmnatnlogy this t>-pe of middle-ear disease is 
essontiiilly the sauie ait tlie one vhi<-h we liave juft been consider- 
ing. It is more apt, )>erhapK, to run a chroiiic ooiirMc than is the 
seroup variety of elTusioii. 8i> far aa the ilingiioniif is concemwl, 
there arc neveral fentiires which justify the physician in suB)>ect- 
imr that the etTusion is mucous rather than serous in character. 
In the first place, rAles are an aluKwt tieeessfiry phenomenon In 
canett of seroim aceiinnilatlon. unless the fliiiil l>e too scanty in 
quantity to rea^h the level of the tubal orifice. In caiiee of an 
accumulation <)f iniieus, it is perhaps the exi*eption tor rUee to 
l>e heanl : in fact the air, foreed into the Eustacliian tube by in- 
flation, dues not seem to reach the cavity of the IjiniMiium at 
all. In the second jilace, the apiiearance of the drum membrane 
in casesnf otitis media mueooa is nsually quite different from that 
obeerveil in well-marked cases of otitis media serosa. It often 
had a peculiar dead, milky, opaque ai>i>earanee, which, unfor- 
tanately, is sometimes also observe^l in cases of the sercms 
variety. Hence, without [jarecentoiis of the membrane, we can 
scarcely do more than entertain a stront; suspicion that the case 
Is one of ait accumulation of mucus in the tympanic cavity. After 
liaracentesis has been performed, and the exuded material has 
been foreetl throu)i;li the perforaticm into the auditory canal, it 
becomes, of courxe, an easy matter to make lui atuwilute <liufrnosiB. 

As I shall have occasion, in the section relating to treatment, 
to refer to the course which these cases pursue, I may l>e \>ct- 
mltted to omit all farther reference to the subject in tliis place. 

llirmnrrhayif^ Emulation into the ilidille £o/-.— There are two 
classes of cases to which the expression just employed may l»e 
applied with etgual Justice, viz., those of acute eatarrhnl inflam- 
utation in which, ilurinti; the flnt onset of the disease, a hieinor- 
rhoge occurs from some vessel in the middle car, and tlxwi- in 
which a sertms fluid, deeply tintoHl with the ciilorini; niHttt'r of 
the blood, ftmls its way into the tym|uinic cavity throutrh other 
than Inflammatory canses. Imttances of the latter form of dis- 



164 A MANt'AL Of DISEASES OF THE EAR. 

ffutv are verj- rarely met with, and then asually in ranneetlon 
with a depraveil «tateo[ the general nutrition (uiorbun Brightil). I 
once piibliRhtHl ' what I believed at the time tu be a well-marked 
iiietanre of this fonu of hteuiorrhagic exudation. It ooeuired in a 
I>erNon who was afTeoted with CMieiua of the lower extreniitleB and 
wlio pmtente<l the eharacteristie faciea of BriRht's diseaHe. When 
tlie imtit'iit wa« seen a itei'ond time, a few yean later, an intra- 
tynipanie pulsating, vascular prowth occupied the position of the 
former hfciuorrhagtc exudation, and my previous error in dia|^o- 
sis became at once apjiarent. 

In the other form, that is, as an accompaniment of an acute 
cunKestloii of the middle ear, litemorrha^tlc exudations are by no 
means common. I refer, as a matter of course, to well-detlne<l 
exudations, the red color of which is sufficiently pronounced for 
them to be reality distinf^ruisbed through the membraua tyui- 
pani. Herons exudations, slightly tinged with blood, are, on the 
other hand, often seen, and require no special consideration. The 
bloo<l-vess(>ls of tlic tymiMinic mucous membrane seem rarely to 
rupture uixler the strain to w1ii<rh they arc Hubjected in acute 
congestion of these parts. It Ik far more common for the vcfeels 
which lie n<>iir the dcniioid surface to break and afford escape to 
their contents. Owiisionally, as a result of violence, both acci- 
dents may oi-cnr ; some of the blood-vessels in the t>iHpanic cartty 
as well as some of those on the outer snrface of the membrana 
tyiii|Hini ufToniing esca|>e to their contents. This happened, for 
instance, in the following case: 

The mtient, a cariM-nter. hi robust health, drank to exceiw 
one niglit, got into a fight, and was pniliably struck on the head. 
At all events, he rt>uicnilK*rc<l waking up, on the followiuK 
morning, with a lotid ringing noise In the heail, ruarke^l deaf- 
ness, and blood oozing from l>oth ears. Two or three days 
later I saw him at the Inflniiarv, and fount) both external 
auditory canals |uirtially lllhHl with clotte<l blood. I remove<l 
the clot* and exiMiNe<rthe dnini-membraneti to view. The 
right one wtui jiale and slightly nxlematons tm its outer snr- 
face, but no trace could l>e founil of the spot from which the 
hicniorrhage canie. While the outer surface of the left drum- 
mt'inbniiie pn-st-iiteil the same H]ii>Rarance as that of the right. 
its di<i>iM>r tone of color was bluish or bhiish-black, indicating the 
pn'si-iice of dark I)Iimh1 in the tym^ianic cavity. The man un- 
fiirlinmtelv refused to have an incision made in the drum-mem- 
bmne. ami my notes funiish no furiher details with regard to the 
|)r<igiKisis of the t-itM'. He prot>ably sou^t relief at some other 
charitable institution. 

Trkatmbxt. 
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catarrhal inflaimu&tion of the luMdle enr, I propose to consider 
first the local and then the general uienxures. 

Local Meatareg. — If we once adopt the belief that all catarrhal 
or inflainuiatoryatTectioosot the Eustachian tube and uiiddleear 
owe their existence to, uitd are pr<>uiut«d by, a similar irritation 
or Inflainiuation of the nasivpharyiiKeHl inucouH iiieiobrane, our 
chief eHorts will naturally be directed towards restoring the latter 
to & healthy condition. It is not iny purpotie in the present 
treatise to mention all the different methods and remedies which 
are commonly employed for the accoiuptishuient of this purpose. 
I will limit myself to a description of those which I have found 
to l>e siicisesMful in attaining the desired end, and to a statement 
of niy reasons why I do not like to employ certain others which 
are recommende<l by good authorities. 

Fur all the different degrees of naso-pharyngeal catarrh I know 
of no more efBcient remedy than nitrate of »ilwr. My mode of 
usioK it is the following: I wrap absorbent cotton around the 
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end of a malleable steel eot ton-holder, and then bend the armed 
end of tlie instrument in the manner shown in the accompanying 
cut. In adults this shorter arm of the instruiuent should not ex- 
ceed one inch in length: in children. It should measure from a 
half to three-fourths of an inch, according to the age of the child. 
To a distance of al>out three-eight lis of ilh inch from the end the 
sides of the instrument should l>eslightly roughened, in order that 
the cotton-wool may cling flnuly to it. Before dipping the mop 
into the Holution of the reme«ly, the physician tihould always 
IHUts his finger over it, for the purpotie of ai#certaining whether 
the sharp end of the Instrument Is thoroughly well covered by 
the (Hitton. It is Mcarceiy pnwihle to lay down any well-defined 
rule with regani to the pn>i>er siie of the mop. As a rough esti- 
mate, I may say that, at the |>olnt of its greatest breadth. It 
shonld measure about seven or eight millimetres in diameter for 
B<lults, and five or six uiillimetreH for children. 

The mop once ready, our next step is to saturate It to the proper 
tlegree with the remedial solution. Here again care must be ex- 
ercised. If we dip the entire luop into the solution, and without 
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furtlier ailo introduce it into the naao-phaiynfirenJ Rp^u-e, wo magt 
not lie surpriMed if the putient obj<vt8 to a repetition uf the pnv 
ctxlure. Theiuopfllled with the remedy is precisely like a sponge 
saturated witli water. The uiomeiit the na»o-phaxynf;eai mus- 
cles contract, they squeece the uiop just as a person would a 
spODgv, and cause a stream of the silver solution to run down into 
the larynx, or at least very near to its entrance. The syuptouis 
thus causett are always extremely unpleasant, and, in a few in- 
stances, they may be decidedly alarming. On more than ono 
occasion, in former years, I have completely deuioralized both 
the patient and the patient's friends by the spasm of the glottis 
which had been jtrovoked by my careless mo<lD of applying the 
remedy. To avoid these unpleasant syiiiptouis we either should 
saturate the entire mop, and then, by pressure, carefully remove 
the excess of fluj<l, or we should saturate only one half of the 
mop, leaving the other half to sen'e the purpose of a receiver into 
which the excess of fluid, pressed out of the moist half of the 
mop by the naso-pliaryngeal muscles, may escape. This latter 
method is the one which I usually employ, and even then I en- 
deavor to remove as much of the fluid as I can by pressing the 
saturated end of the mop against the neck of the bottle. 

The Btei>8 of this oi>eration of uiopping out the naso-pharyngeal 
cavity are the following: The )>atient should sit directly faeing 
the physician, with the source of light on one siile of and a little 
)>ehind him. Holding the instrument in his right hand, pressing 
the iiatient's tongue down flnuly with the tongue depressor held 
in the left hand, und keeping his phitryngeal cjivity well illumi- 
nated by means of the forehead mirror, the physician should re- 
quest the iMtient to draw in a long breath, and then to breathe 
out slowly in such a manner as to cause the air to pass oilt through 
the nusjd passages. This jmrt of the proceilure should be prac- 
tiHe<l a fi-w times by the iiatient lieforc any attempt is maile to 
intniduce the mop. The object of this breathing out through 
the nost- is to secure ]>erfe<>t relaxation of the palate muscles amj 
thus to oi>en widely the cavity into which it is desired to intro- 
duce the mop Haturateil with the remedy. Com j Mini lively few 
IMtients suc(-ee<l in actually s«-iiding air through the nasal pas- 
sages, but in the great majority of instances the effort of the 
patient tn accomplish the act n-sults in the desire<l relaxation of 
the muscles and thecause<)uent o|>ening(>f (he pharyngeal vault. 
The moment the fihysician olHier\'i'S this relaxation of the mus- 
cles he should at once jiass the mop high up behind the soft jial- 
ate. firvt towani one Gustachiati oriflce, and then across toward 
the other. If only one ear is afTtvteil. it will often be found suffi- 
cient to introduce the mop oidy cm that side of the naso-pharyn- 
geal cavity, t^metimes. when tlie attempt Is made to carry the 
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mop noroBS from one tubal oriflce to the oth«r, quite a decided 
<>>»((apli.' in eni>ount«retl in the fonu of h heiuuphericAl proje<^tion 
of tht! HiucouH luciiihrane at a point situated exactly in the median 
line of the p«Mtcrior pharyntceal wall. If the ituitrument be palled 
forwonl A little, no difHculty will be experienced in cariTing the 
mop post the obetorle. Id cert&in patientM the mere act of de- 
pivMiinir the touKUO cituaee them to retch so persistently that all 
utteinpts to introduce the uiop Into the naoo-pharynKeal cavity 
by way of the mouth have to be almndonetl. It is often poflsi- 
ble, however, in sueh oases, to accomplish the desired object by 
perfonninft the operation with great speed. If this plan be 
adoptetl, the physirinn'Hhould be careful to protect his person, 
lest the contents of the patient's Btomach be suddenly Bhowered 
upon him. Finally, by wruppin^ a towel around the end of the 
patient's ton»n>e, and imitructiiiK hlui how to pull that nieml>er 
well outside of his ntoutli, the physician may be able to roach the 
naso-pharynireal cavity without producing the unpleasant resalts 
Just mentionet). 

In nuLkinir reine«lial applications to the nafio-pharyni the phy- 
■leian must notice iMirticularly whether, niid to what extent, the 
mucous uietnbrone of that cnvity is covered with luucus. On 
simple inspection he may very eaaily fail to discover the presence 
of any appreciable amount of mucus, and yet, on introducing his 
mop, l>e surprised to find that nwini well coated with a tough, 
tenacious, dirty-I<M>king material which clin^ like a false mem- 
brane to the untlerlying tixsues. It is not difficult to eetiiuate 
the effectiveness of soy a twenty- or even a forty-grain solution 
of nitrate of silver when intniduced into the naso-t>harynx under 
such clroumstanceii. \'ory little of it, as a matter of course, ever 
reaches the mucous membrane, ant) oonsecguently little or no bene- 
fit results from the procedure. It is therefore important to flnt 
remove this coating of luuciis from the naso-pharyngeul mucous 
membrane, Wfore we undertake to bring our remedies to bear 
npon it. For this purpose 1 am in the habit of employing simply 
dry mopH of cotton. A single introdwtlon usually sufflces to 
bring away any free mucus that may l>e present ; but Bometiuies 
I have experienced great difficulty in removing the tenacious 
material, and have even l>eon obligetl to employ forcepti. I have 
no doubt that Weber's nasal douche, or the nasal syringe, might 
be oaed to great advantage in freeing the na«o-phar}-iigeal cavity 
from such a tough coating of mucus: but, as I have already 
)[tate<l in an earlier section, my exi>erience justifies me in consid- 
ering this therapeutic procc<Iure by no means a safe one, and I 
aiM therefore unwilling to recoiumen<l it for the purpose name<l. 

The next questions of importance an-. What remedy orreiue<lira 
are the uKMt effective in subduing a tmso-pharyngeal eatarrtiT 
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and, How often should they be applied, and in how strong boIu- 
tiutiHl My uiuiwer to the first question is tliis: I rarely employ 
any other remedy than nitrute of silver. DurioK the flrat years 
of iny practice ub an aurist I conscientiously and hopefully tried 
all the dilTerent solutions, powders, and sprays of which the 
numerous text-b<K)kH and luonogniphs speak in such favorablo 
tenuB. As time went on, I found my stock of remedies Kfadually 
dwin<llir)(; down until only fire remained, viz., nitrate of silver, 
tincture of iodine, tannic atud, iron andalum. In all of these 1 place 
some confidence: in the firat two I pla(« a threat deal of confl- 
ence, and more particularly in the flmt one. In youn^ children, 
from four to ei)i:ht years of a^, I beii^iii with a fift«en-grain solu- 
tion of nitrate of silver and soon increase the strength to twenty 
or twenty-flve grains to the ounce of distille^l water. I first mop 
out the na8o-i>haryn);eal cavity with the remedy, and then, after 
prei>arliig a fresh mup, 1 paint the surfaces of the tonsils and the 
visible i>ortion of the posterior pharyn^ol wall. If some of the 
solution trii'kles down in the larynx, and causes violent cough- 
ing or a sjMuiiii of the muscles of the glottis, I give the patient 
qui<-kly i-old water to drink. On the next day but one I repeat 
the i(j>])Ui-utioni>f nitrate of silver, and continue to do so on every 
alternate iluy until the naso- pharyngeal mucous membrane hajs 
retuniM to a healtliy state. In a few cbhos the mucous mem- 
brane rctums to a perfMlly healthy condition, ho far at least as 
we can jadnv >>y siiii])le ocular inst>ection; in the majority of 
C4iHe«, howtfvtT, the catarrhal process simply subsides, under treat- 
ment, to u minimum ilcgree of activity, — that is, the mucous mem- 
brane retiiniH to a cunparaticffi/ normal condition. In healthy 
chihln'ii the iiaso-pharynKc^il mui^>us membrane can usually be 
restored to this (MiiniNiratively normal ctmditlon in the course of 
from two to four or five weeks. 

From a comiiarisoii of the results obtained in numerous eases I 
am disjMiNiil to (-oiu<i<l('r a twenty-grain solution of nitrate of sil- 
ver iiK that iMiit adajitiil to the avcnige wise of acute or subacute 
■iiuH)-ptuiryiigi-al i-atarrh. In deciding, in any given ease, whether 
to iiicrt-aM' or to diminish the stn-ngth of the solution, 1 am 
imiiltHl by tht> following consiilerattons : if the employment of 
thf twenty-gniin solution is fullowiil l>y a sense of fUscomfort, 
'iiid iMThai>H even by jMiin, lasting for st^veral hours aftent-anl, I 
employtlmncxttimeawfakersolution, say (me of fifteen graina to 
the cniiKH-. On the other Ininil. if the sense of discomfort follow- 
iug tltv apiilication iHuwtes iiway in the course of half an hour ur 
"m hour, we may safely assume that only a l>encficial effect has 
^*»^-u pnxltK-ctl. Again, if the secretion of mucus eontinues with 
uiiabatnl iK-tivlty. if the swelliuK of the jwrtsdoes n(»t diminish, 
it their congestMl hue diH-s not give place to a )Mder colsr 
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after foar or five applications have been made, I then proceed with- 
out further delay to the employment of a thirty or even a forty- 
Krain solution. In those cases which are eharacterizml by the 
presence of a toagh mass of uiucua in the naso-pharynx, 1 have 
Kpvatedly failed to obtain a satisfactory detrree of improvement 
until 1 had employed a. nearly saturated solution of nitrate of 
silver. By a nearly ttaturated solution I mean one obtained by 
rubbing the wet mop over the stick of nitrate of silver several 
timex in succeasiun. When a strong solution like this is used, 
it is of course doubly important to remove the eicets of fluid 
from the mop. 

I have placed the tincture of iodine second on my list of reme- 
dies, not that I have fn>od solid reasons for believing it to be leas 
elHoaciouB than nitrate of silver, but simply because patients dis- 
like it so much more than they do the latter reuiedy. For this 
very reason I have not often employed it, and when I have, it 
has usually been in cases which hod not responded well to the 
applications of nitrate of silver. The eiperience gained from this 
limited use of the remedy justifles me in speaking favorably of 
it. I have used both the simple and the compound tincture, and 
have not diluted either of them. In young children I have 
never attempted to introduce the remedy into the naso-pharyn- 
geal cavity, but have found it serviceable as an application for 
the swollen mucous membrane of the %'isible pharynx. 

So far as the naAO-pharyngeal cavity is concerned, I have used 
alum, iron, and tannic acid in various fonus, but never with much 
satisfaction. Chlorate of potassa I have used with even lees satis- 
faction. They all seem to possess — it I may use such an expression 
— very little penetrating power. I can recall one case, however, 
hi which excellent results were obtained by the systematic em- 
ployment (daily), for a i>eriod of three or four weeks, of finely 
powdered burned alum. The patient, a stn>iig, healthy iiuui 
about fifty years of age, and apparently of teiiii>erate ha)>itH, was 
suffering from a moet distressing tinnltuH. His entint pharynx 
was very markedly congested, and there was a moderate degree 
uf swelling of the parts. He visite<I the Jnflnuary twii-e a week, 
for a period of several weeks, but received little or no benefit from 
the treatment adoi)te<I {applications of nitrate of silver solutiuiia 
to the affected mucous membrane, and iiiflutiuns according to 
Politter's method). Then, by way of exi>erlinent, I>r. Cbarlea 
Laight, my associate in that institution, propotied tu the man to 
come every day to his office, luid have finely pulverized burned 
alum blown upon the afTerted pharyngeal niuctms uiembrane 
{iiitt u|>oti that of the naso-pharyngeal cavity). The man eagerly 
coiiseiiteil, an<l visited the doctor faithfully ft)r a i>eriod of altout 
four weeks. At each visit, if I remember rightly, two or three 
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inflationH /uxoTdtag to Politzer's itietbod were loade. It is ponf- 
bl«, bJm), tliat the iiian wok inilui^d to abstain front siDoking. 
No other tneaauren, however, were uilopted that mif^ht have ex- 
erciued a beneficial influence upon the condition of the throHt, 
and Hecoiidarily upon that of the ear. At the end of the period 
mentioned I eiiuuiiied the patient'it throat, and found it pnu^ 
tically uoniiaJ in all respects. The coii^rested appearance had 
entirely disappeared, and the tiiinitUB wan so insi^iflcant that 
the man paid no attention to it whatever, and considered himaeU 
as cured. In this cose the beneficial influence exerted hy the 
remedy upon tlie iiiucouh memhranH of the pitarynx extended to 
that of the naiM-pharynx and middle ear. The excellent reealta 
obtained in thiit caite led me to ho]>e for ntuiitar results in other 
(taeeit; but 1 must eunfetw tluit in this 1 have been disappointed. 
1 cannot recall a Hinitle iniitaii(-e in which any such brilliant result 
has been attainc<l either by this drug or by nitrate of silver. I 
have ohtaitH'*! fairly good results, however, with powdered burned 
alum in quitt^ a number of cases. 

loughtpcrhaiHitoexplaininthisplaeewhy, if powdered burned 
alum is an effective reme«ly wlien apjilieil directly to the pharyn- 
geal umcous membrane, I should not uIho employ it as a direct ap- 
plication to the imso-pharynKeal cavity. My reasons are these: 
In the flmt jiliu-e. I have triwl this plan of treatment and am not 
at all HutiHtle<l with the results obtained by it ; and in the second 
place, tl)t> juttients themselves dislike the remedy, when used in 
this nmnijiT. At first 1 employe<1 tliealumin itsfnllstrenjirth, and 
each time the iii>]>lii'atiiin was followed by amiwt di«tret«inK"cold 
in the head," as the [Mitients dewrilwd it, which lasted for hours. 
1 tlien diluteil the ahim with [Miwdere«l su^ar of milk, but thereby 
Hhiiply diminishei] tlu; w-verily of the unpleasant symptoms. 
Wlieii a Hiiely divjdiil imwdiT is blown into the iiaso-pliarynKeal 
cavity, (Hirtionsof it unil<)iil>t<><lly find their wayintu the commu- 
nicjitiii^ nasid. frontal, and maxillary cavities. To the mucous 
menibnine lining; tlu-si- luirts such a druff as alum, for instance, is 
known to tn- hii;lily irritatini;. Hence, in the fonn of a powder, 
neither alum [i[>r tannin can 1>e em])loyed as a direct means of 
trcatinif the niuu>-|)harynK>'ul cavity, without causing the patient 
unnecesHnry iliN-oiiifiirt. This same olijtH'tion applies in a maas- 
ure t<) a thu'ly dividi-<] spmy. The exiM-nsivcni-ss. Iiowever, of the 
apiHtrutiiH nninin.ll for olitaining a koikI s|)ray practically plac<« 
this niiHlc of tn-ntiiient out of the reach of the majority of practi- 
tioners. If iimkI in III!' fiirm of a sohilion, both alum and tannin 
ar>> apiuircntly much Ii-sh efllcient than eitlier nitrate of silver ur 
the tincture of iiHliiii'. 

In a certain ]tni|Hirtion of the cases, the mcthiMls which 1 
have alrt>iuly lii-siTiiMii fail to nc-i'<>]ii|ilihli tin- ili-Nini) puqMMte, 
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or, if tbey apparently auceeed. a relapse soon ocouni, and a re- 
sumption of treatment bevomeH necctisar>'. In tlietie cutfea the 
physician would do well to explore the naHO- pharyngeal cavity 
with hin filler, for the purjKise of ascertaining whether the ol>- 
Btinat« irritation is not kept up by what arc termed " adenoid 
vegetations," or follicular swellings, of the notw-pharyngeal mu- 
cous lueuibrane.' If he fliidH thiit to be the cane, he may wifely an- 
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Buiue that, by any or all of the therapeutic iiietboda which I have 
deacrilxHl, he will i)rt)bably fail to peruuuiently relieve the patient 
of the more active eviilences of liix naso-pharyuge&l catarrh. In 
tliese exueptioiml uafivs it baa been my practice to entrust the 
treatment of thin condition to some of my coUeogueti who are 
luore xkilled tlian 1 in operative procedurett in the nu80-phar}-n- 
((«il cavity. My first experience with a ease of adenoid veK^ta- 
tioiiH convinced me tlmt uheiiifcal means alone cannot be trusted, 
if we wImIi tu obtain permanently successful results. As this case 
is an instniotive one, I will give a history of it in brief outlines : 

A stronff, healthy Iwy, fourteen years old, was brought to me 
for treatment iin tlie 12th of June, 1ST4. The Iwy's motner stated 
that wlien he wu» three years old he liad had scarlet fever, and 

Uiroughlt. There Is also a lack of lonp In tlie play of tlmfeaUirrs.and the apnm- 
tiloQ la cliaracleriied by aeErtaln Bhailaof «a<lne>»i. After tbe luvBthlne haa taken 
plocefiirao^nalD period <•[ tiinveiclii>lvfly through the mouth, the ooae aBauntea 
a peculiar HharponM III oiiCUnt'; ItluohapincheiJ, and the ale appear to beauDkna. 
ItraepUUmt happens to lie BufferinK at the same time from a chronic nanal cManli, 
this peculiar oxiuvhkIoh of the nose will, a* a matter of eonrae, not exist," The 
pallent's pronunvlatlon Is defeilire In two resprctii : in tho Unt place, the Tolce lacka 
Ehe normal monaniv; and In thoneit.thenaxattODeii— in, n, ng— anexcbaneedtor 
othen. ThuB, torrxainiile.tlie patient Joes not Bay" Nnae." bufI>aBe"or "l^ae," 
Aicain, for theworil " ZininiBrmann," be will aay "Zlbherbad." and ror"aeaang." 
"UcaaKli," and ho un. Tli<w> of oourae 1llu«lrat« tlie modlflcallonaof pronunciulrai 
In a well-niarkecl ease. Sneli pailenla. Meyer says, hate abo great dlfficully In 
alnglnK liigb liini-H. Anionic other HyinpU>m>i, he ineniious the partial or total loaa of 
thaHrtiseot Hmi^l. hahiiual hca-lotheii, the sensation of a forvlKn biyly In tbe b«ck 
piutorUienoBe.aiultliefnsiuenleHcaiwof Wo-bI from the naHO-pharynjwal regkin 
iDtu the mouth. This last iiymiitom he ohservwl in a UMIeoter fifteen per cent, of 
■II tbe casmtbatcauie under lus ulvervalioH. 
While in IhiBfunn of dieease a pottlllvo (linrtnoni'i can only be made by phjutcsl 



i|iectliHi of the iiaH>-[^rFnirefll cnviiy by aid of the rhinoecope and re- 

OectMl IIkIiI. oron exumluallun of Ihese panx wiib tlw flneer, intrnduced thnxiBh 
the inoiilh.~we ran niTerthelees exptvt confldentiT to find adenoid TegetaUonaln 
the naau iiliaryiiz wlienerer ire eneounter the peculiar expreHsiou of cDunl«nBiic« 
ami the itvreetlve iifinuni'ialinu deniTrllieil alwre. In support of thla Malement, 
)Ieyerinrnlli>uHtlierai!ttbatl>eeinmlne>l3.DI»>cho(>l child reu of both aeienin the 
public iiclHKilH uf (.XqienhaiKn, for Ihe iHirpuse of anoerlalnlng, timnly by looktnK at 
their faces and hi-arlng lliem Hwnli. how many of thpm were sultirlng from this 
aRectlm. lie fniiiiil twenly chlloreu (1 i>er ceiiLMn wtioio these charactertatlce were 
well inarkviU aud In each inalanee hn verifled the dlairaoBis by a dlgllal e ianiln a t ion. 
Uner niatle a similar InvestlicatiOD in England, and rouud the proportion to be 11 

uStofTWI.wiiPwlytiiropiH-cent. . . .„ „, _ 

Willi niisnl to the qneHtlon of age. MeyiT rnimcl that, out of ITS caant. lU. or n 
tmr n-nt.. were brtweell Ihe agca nf five and twenty ; tbe youngest patient was three 

C"^ w old. th.. ..Urtt flfty-nine. In a tew liislnnces he found Oial there ""J 'amily 
leiu-ytiitlilaaffecllou. Thus. In thn-« iiiBtaiwes, tliree slslen were aftect«d wllh 
the (llHeaite, and In aeven, two slstcrv- 

AHnvardiittu-efiiitiifrHdr thli disease. MeyiT simply Btales that IheMmecanaM 
which ni'Oivrate to pniiliii« a (4mmlc catarrh of Ihe iiawi-pharynKealniuoouamen^ 
braiie ahsi Hny a i-hier imrt In Ihp pnslucliun of ailcnolil veKi-talions. 

Ko far^ lib <>i»?vatlnM Ht»A Meyer brlh-tes U>at tliese leeelallona uniaUy 
roniTiienii' In gniw in ■■liildhnnl, hut remain statiimarj- dnrlng youth; and. If left to 
UinnsHlns, thev will shrink away and diKappcar during maturily. Hence, ao far as 
lh..y theniselwsa™. owcrmed, IW wgetaikms nd^ be all<.we.l lo remalnsHth- 
nut any Interf erein* <in the |iarf of Hie sim!e.in. Bit wb>-n a-e lake Into account 
theh- lmp..nant relall™u.l..the nrgan of bwiftg.-noi W'^r'iSLi^"' "?"^'^ij^ 
dlsaKi»«l>lr lone frfTi** which they poiiluce.-iMs^-ommiKflo^ get rtd of 
tboM- alrMdr formeil, ami ti.cheili Ibe hirther pmdin-thm of new ones. 

TheunHHirMfs as n-nnlR tlienwihsof Ireatmetri. Heema tohrqultegood. Ueyer 

rtS:Q^a;!;;;:;ira!S-r.rfc«-««hi.4.«-.n.i|^^ 

«r rnnnlwo lo (iv.- yean., and In which the v.v.'InlionHlind l«-n thoroughly remorwl, 
ni*ni.lngleei-l«|«'."-.-urTed^ The 1'^'""''";^"„;;;"j'f''''' ""' ,'^",S:.ri„'i^"!^ 



«aNl ""I'hi'i c'i'fi" iWs whir'h liiul iii'nlergone pnnier trealiiient. the hearing was !«■ 
Elill..ihim.n.Ia!M«n.l«r.!lnl«l»-l«.i.v^;iii«^ "- " " 
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' Fio. U. Pin. M. 

Fna. ttloM.— PtHrtngniiihii taken from Thrw InrilvMiuUa. ahnwlnc tb» tteiaS rat- 
lOTiJon both beotrewMl after tbawntTlufthii Adenoid OrowtlM. (After Hcfw.) 
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Imp. Both Buxtacliiiiii tubes were cnfily inflated, and the patient 
nhscrvcd li iikarked iuipruvenient in tlie hearing iii]iue«liately tol- 
lowinir the inflation. The jtharyiiKeal luucoiu membrane was 
ooni^'sted an<l swollen, and <iii the p(B*terior wall of the pharvnx 
thvre were flveorsixcirpuiiiscribedclevutions (enlafved follicles). 
On altuniHte dayw, durinK a perio<l of three weeks, I mopped out 
the niitui- pharyngeal cavity with a twenty-frrain solution of ni- 
trate of silver, and applied a solution of the same strength to the 
FhiirynReiU (Kirtinn of the BiiHtat'liian tube, by means ofa boufrie. 
kIm'> eiiiploytHi Politzer's method rei^larly. At the end of this 
time the jihiirynKeal mueouH membrane appeared to be compara- 
tively free from active irritation: the drum-memhranea occnpied 
a more nearly natural poxitioii and had lost their tonuer pinkish 
line, iind the boy apjieiLred to hear i>onverBatlon perfectiy well. 
1 a<-eonlinKl^ dlscoiitmued treatment. 

The foUowinif November he wiis again ohlig^ to submit to a 
similar eoiinu; ()f trciLlment. This tiirie, however, the right middle 
ear wiis found nearly full of a thin, fluid exudation, which I 
<>s-aemited tliniiit;h an artifleial opening In the drum-membrane. 

On the a'rtli <if March, ISTo. he returned for the third time^ and 
again 1 found eKst-ntially the same conditions as those which I had 
found on [irevious o<f.a«ion!t. Tlie presence of the well-marked 
follii-nlar HUt'llings on the [HHiterior nnaryngeal wall led me to ask 
mywir whither the juitient's di>(!iiled tendency to catarrhal in- 
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tiamination of the Ruftatrhinn tubes and middle ears wan not due 
to thi' oxiirtenw of Hiiiiilar HWfllingH in the naso-pharynKwil cavity. 
There were nlxo other eonditioiu which favoredsuehabelief: con- 
ditionH which up to lliat time had quite escaped my nntier. I refer 
to the lx>y'« i»eculiar expreesiuri of countenance, lo his inability to 
Itreathe with the miiutn closed, and to his muffled na»al tone of 
voice. As stated by Meyer, these syiuptouts jHiint aluioet with 
certainty to naso-plmryiifreid adenoid v^retations. lu order to 
settle the quwttion definitely, 1 explored this region with my tin- 
f(er, and to my surprise found it verv much encroached upon by 
a nuul>er of nodular swellin^jn of uilferent sices, the lai^est of 
which niay have been ok larxe as a Albert -nut. As soon as 1 had 
made this disoovery. I decided to place the jHitient under the care 
of my friend, Dr. Horatio Bri<l|j:e, who was then practising in 
this eity. I caimot now recall exactly how long a time the patient 
remained under the doctor's care, but my impresHion is that it 
was fully six or seven weeks. In that tinie he removed, little by 
little, a iiuuts of fleshy fraffiuents eufllclent to nearly fill a two- 
drachm specimen bottle. If I remcmlter rightly, he employed 
for this purpose a ring-ehaped scraper, with a long, slender Bhank, 
and reached the vegetations with it by way of one or l>oth lower 
nasal passatres. 1 have also an indistinct re(-Dlle<^tion that while 
he manipulated this instrument with one hand, he guided its 
cutting end by means of the forefinger of the other hand, Intro- 
duced Into the naso-pliaryngeal cavity through the mouth. I 
also remember that he whs careful not to attempt too much at 
one fdtting, and always waited for all Inflammatory reaction or 
soreness to subside before he attempted to remove other masses 
or portions of masses. This series of op«-rationB proved higldy 
successful. The hearing returned to a fairly normal degree of 
acutenesH, and has remaine<l so up to the present time — a period 
of thirteen ^eare. Mis facial expression brightened up and be- 
come more intellectual in its stamp; a change which was un- 
doubtedly due largely to the fact that he was no longer obliged 
to breathe through his mouth. 

In former years 1 held the view that these caaes of adenoid 
growths were much less fre<]uent in this r«>untry than they seemed 
to be abroad. More recently, however. I have searched for these 
enlarge<l frlaiids in every cane that presented the slightest evi- 
dence of otwtructed nasal bnsathiiig or of unnatural tone of voice, 
and I have l>ecn amazed to find that the projiortion of th<]0e 
catarrhal iiatients whose naso-phurj'ngeal atlenoid tissue is suffl- 
ciently hypertrophied to call for surgical interference is really 
quite large. In nearly everj' instance I have found no difRculty 
in iH-muatling the patient to submit to an operation, and with 
scarcely an exception the re»mlts have been most gratifying. 

In this connection I cannot do better than to quote in full from 
an admirable article ' recently imhiished by Dr. Franklin H. 
Hoojier, of Biwton, Haas. 

"The method 1 consider the beot for a child, when there is a 

'"AdmiidVMrUUonilnrhlUrrnilhrlrtHsciKaUuxlTTaUiiWDt." BaKODMcd- 
kul and auriled Journal, lUtcta M, UK. • 
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lar^ mass to be removed, and which I have carried out with 
great satisfaction in one hundred and four children of ages rang- 
ing from twenty months to fourteen years, is as follows : The child 
is thoroughly etherized. It is then placed in a good light, and 
seated upright in the lap of an assistant, the operator being 
seated opposite to it. The child's mouth is held open by a small- 
sized mouth-gag inserted between the teeth on the right side. 
Any accumulation of mucus in the pharynx is to be wiped out. 
The operator should now pass Ids index-finger up behind the soft 
IMiIate and assure himself of the quantity and situation of the 
growths. Then gently pulling the soft palate forward and up- 
ward by means of a t)alate-hook held in the left hand, a i>air of 
I>OHt-nasal forceps, held in the right hand, is introduced, closed, 
into the naso-pharyngeal cavity. One soon learns to feel the 
growths with the closed end of the forceps. The blades are then 
oi)eiied, the mass grasi>ed and pulled off, either by direct traction 
or by a slight twisting movement of the fdrceps, but under no 
circumstances is fort* to l>e exerted. If the growth comes away 
with difficulty, release the blades of the forceps and l>egin over 
again, taking hold of a smaller ix>rtion of the growth. Force as 
well as hurry is to be avoided. The rapidity with which the 
operation is completed depends upon the amount of the hiemor- 
rhage. If there is much bleeding after a i>ortion of the mass 
has been removed, wait until it has ceased, and then proceed 
with the oi>enition. This it is usually necessary to do from 
three to six times or more before the cavity is cleansed out. The 
finger is to be inserte<l in the cavity from time to time, until 
it is found that it is practically free. When it is considered that 
enough has l)een accomplished with the forceps, I hold the 
child's head well forward, so that the blood may flow out of the 
nose, and with the ball of the index-finger of the left hand, and 
the fingi^r-nail, attempt to smooth down the remaining ragged 
e<lges by piissing the finger first into one choana, then into the 
other, and then backwanl and downward along the posterior wall 
of the iiaso-pharynx; also, when necessar\', along the lateral wall 
of the cavity, the Eustachian prominence, and in the fossa of 
Kos(»niii(lller. This manipulation with the fing(»r causes the blood 
to fiow mon> frcH^ly than the previous evulsions with the forceps. 
Occasionally, also, after the larger iK)rtion of the growths haa 
Ikvu pluck<Ml off with the forcei>s, a iM>st-nasal curette may be 
intrcMhuHMl iM'hind the soft {Nilate and the remaining, ragged 
masses strraixMl away. The steel finger-nail fixed to the finger 
and use<l as nvommended bv Sir William Dalby, is also service- 
able for this pur|K>se. In certain cases Meyer's ring-knife, intro- 
du(*<Ml thnmgh the nostril, is of use to scrape around the Eusta- 
chian orifices, the end of the instrument being guided by the 
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fiire-fiiil.'iT lM>l)iiid tlit' wift iMtlate. na pnwttBed by Mr. Dutlin, of 
I^)ti()oii. wIkihc inHhtxl. In ftu-t, of draJinK with these Krawths, 
with tli« fxctfption of the ixMiitioii of the patient and the luan- 
aiteiuent of tlie soft |>alHt«, d<i«i not differ very materially from 
tlie one dtwcribed. But, as a rule, the happiest reiiultM umy he 
ucroiiiplislied with the foreepti and the fore-fln|fer alone. With 
proper cure and aiwifltaiice there iit no daiiK^r for the ehild. aiid 
ill one Mittiiift. wcupyiiiK from t«ii to twenty iiiinnteH. it in prac- 
tl<-ally eured of a (■oiuplaiiit whieh may have exi)ite<l for yearx. 

" The reiuorul of the frrowthii, however, In m>t aeeoiuplisheil in 
all cases with equal sntiHfaetion. The eomlitioiu wliich iiiake the 
oi>emtion difficult are an ex<-eM<ive amount of niucun in the 
throat, H larKe tliick tongue, enlamed fnueliil toniiilti. n lonK diit- 
tanc« from the lipH to the poHterk>r pharyngeal wall, u Hinall opace 
t>etweeii the free Ixmler of the juilatal curtain iind the phar>'ni, 
and a deep iiawi- pharyngeal cavity. In no i'a»e Iiiih it lieen neee«- 
Kary to re|>eat the oper»tit>n. thotit^h in two children, where the 
operation witM prolonged owiiiK to w)uie cum plication, it was 
thouKht at the time that a m^cond Kitting would lje needed. Yet 
these children did perfectly well, which leailx me to think that 
we need not be toii energetic, or imagine that every particle of 
the irrowthf muBt necewtarily l)e l>nmi:ht away. The principal 
object of the oiieratlon ih to extaliliKli free niuuil respimtion. If 
thin be effectetl, H tintall amount of adenoid gniwtli left behind 
may not <lo hanii. The vitality of the reniainini; tiiuue Ih proba- 
bly <leiitroye<l, and it will utrophy. 

" The in^iwthfi do not recur after removal. In o|>erating, as I 
invariubly do, with the child In the uimcht pofitioii, it will be 
univd that then- ic (lander of blood beinit uucked into the larynx. 
In speakiiiK with pnu-tic.iU unrgeoni* ooncemini; the ojieration, 
this critlciKtn hiu alninxt alwayti Iteen advanced. But the objec- 
tion in theoretical, and with cure and prudence no acci<lent of 
thin nature nee<l be feiinnl. There are no lHr<^ blood -vi>i«elH in 
the niuwi-pharyntjn^l cavity to l>e woundeil. and it in chanu-terif- 
tic of the bli>edinK from the Kr<>wtliH that it <'ea8e)< comjiletely in 
s few inomenia The blixxl does not come with a kiikI). but will 
lie Keen to 1m- trickling ttlowly <lown the |MH<terior wall of the 
liliaryitx. That which is not sjMmKed out fluwti into the Ktumach, 
and will be voniite«l later. Liquidx naturally flow down the 
ieM>pIiairmi. and not down the whidpi|>c. The daniter in o|>eni- 
tiiiiis alHiut the month i» from a clot of blotHi iMvomin); weil^Ml 
in the Klottin. atxl it in eany to cruard amunst ItK fonnatioii in this 
ojferntiiin. The bli-e<IiiiK varies ^frently in different <-iiNeit. und, as 
far HM I am aware, there in no way of forvtellintc in any Kiveii i-ium 
how ])nifiiHe the hiemorrhaKe may lie. The viux-nlarity of the 
KTowths does not seem to be pro|>ort innate to their Hize, fur sunie 
li 
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of the largest iiiassefl have bled inBignificantly. In beginDing tbe 
operation (^ slowly and watch. When a portion of the fcrowth 
hatt been removed, wait until the bleeding haa ceased, and then 
proceed with the operation. These children with obstracted 
nosex, especially if they happen to « 
have enlarged taucial tonsila, are 
usually bad etherizers, and In niaoy 
the Bceuniutation of mucus bi the 
lower pharynx is exeesaive, all of -. 
which in calculate*! to make the oper- S. I 
ator feel anxious; but no annoyance " 
In anycane has been caused by blood { 
in the windpipe, and no sui^ireon who * 
has been present at the operations, ' . 
either at the Massachusetts Qeneral J I 
or the Boston City Hoepital. or '" - — - 
private practice, has seen cau 
alarm on this score. There is more ro ■ 
be feared from voiiiite<l food lodging ^ 
In the larynx than from a clot of 2 j 
blood. The ether, therefore, should £ J 
beadmlnlsteredonaneiiiptystomach. . f 
The degree of etherization must l>e S 
sufHciently profound to attolish reflex ' 
action of the soft palate, so that it j 
will yield to being held forward by i 
the palate-hook without resistance. J I 
It is Important to keep the palate ont g I 
of thewayoftheforce|)s,andnoefrort 't I 
should l>e made to grasp the growths r 
whenitiBcontracte<l. For. should its , 
I>osteriorsurface(irntherliealtliy wall ' 
I of thecaritybc niii[>e<l, nn olwtinnte £ | 
I and annoying hieniorrhage may take 
I place. It will be an advantage for 
I the operator to liave a small index- 
finger: also a light hand and a delicate touch. 
It ne«d hardly t>e said that lie should post^m 
"til-- u-iii.r,;i'j'i./".\'i.-- II perfect fanilliarity with the situation of the 
T*o iiliniii'iVril'^ difTerent anatomical structures in the naao-pha- 
■Lir. (AnrrHmiprr.) rvngeal cavity, and know the difference, when 
feeling with the flnger or with the forceps, Itetween the parte in a 
noniudstatcand when c<ivere«l by adenoid gniwthH. Inselectinga 
IHLirof[Hist-tuuinirorce|M<f(irthcopenition. it wlllmitdolotakethe 
first |mir tluit comeN t<i hand. The average instrument In the 
sl)o|M in uniiec-eiMiriiy cunil>ersume, and unneoei«arily long. For 
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children, the curve of the cutting end of the-foroepfl should be 
suiall, and the lenffth of the handles as short as possible an<l per- 
fectly firui, BO that when the cutUnK ends are in contact there will 
be no 'give' at the handles. TbeeaseandsncceiMwith which these 
KTowths are removed under ether, when the senxe of touch plays 
such an important part, depends very much upon the proper se- 
Itiction of InHlrunienta. The drawing on preceding page shows 
the exact size of forcejis' (Fig. 65) which have been found to be the 
mott serviceable for the average child up to the a^ of fourteen. 
The conventional hard-rubher palate hook in also shown, Pig. 56, 
as well as the niouth-itag preferretl, Fig. ST. which is easy to ad- 
Just, easy to remove, eaay to keep clean, and never out of order." 
Operative procedures are also required in another and larger 
class of CHsea, vis. : those in which the tonsil becoinett so enlarged 
as to encroach seriously upon the nnso-phnryngeal s|>ai.-e, and 
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perhaps even upon the mouth of the Biutachlan tube. The 
snail-like rate at which such a tonsil is likely to be re<luced in size 
by superficial applications of either tincture of iodine or nitrate 
of silver, fully justifies the adoption, from the very bet^rinning. of 
some moiw |>ot«ut method of procedure. As 1 have no eiperience 
of my own to offer with regard to the best luelhuds of eii'itiing 
small or hirge portions of the tonsil, I will refer the reader to 
some of the more recent text -books on the subject uf throat dis- 
eases. In cases where the tonsils are so lanre as to interfere with 
the proper ventilation of the middle ears, or wiierethey encnioeh 
upon the pliarj'nx to such an extent as to interfere with refpira- 
tion, and consequently with the development of the chest. It 
seems to me that there can lie but one opinion with regard to thu 
adviHability of diminishing their size as mjiidly as is consistent 
with the patient's safety. In cases where the xwelling of the ton- 
sils is not excessive, T am disposed to question the wisdom of 
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either excising any considerable portion of the tumor or of in- 
jecting i<xline into it8 subi«tance: the surface applications ile- 
wribed above will usually be found sufficient to control the activ- 
ity of the catarrhal process. 

In connection with the subject of treatment of the naso-pharyn- 
geal mucous membrane, I mi^ht aiid that in a certain number of 
cases excessive smoking, and the frequent taking of the stronf^r 
alcoholic drinks (undiluted), contribute very appreciably toward 
keeping the phar>'ngeal mucous membrane in an irritated condi- 
tion. If the jiatient is allowed to continue these habits, the 
physician will find it an ui>-hlll task to cure the aural disease. 

The questi(m which naturally suj^rj^ests itself next, in connec- 
tion with the treatment of acute and suljacute catarrh of the 
middle ear. is this: Shall we endeavor to brin^ our remedies, 
either in the form of a fluid or in that of a spray, into direct con- 
tact with the mucous membrane of the Eustachian tul>e and 
middle ear. or shall we trust solely to the indirect effe<'ts which 
follow the application of these remedies to the naso-phar>'n(peaI 
sj>a<'e? I have no wish to place myself in oppositicm to the teach- 
iiipi of nearly every ackiiowledgetl authority in the department 
<»f pra<'tical otolofr>', but I must say frankly that I have no faith 
in the pra^'tice of injectiiij? fluids into the Eustachian tubes or 
middle ears. For a i>eriod of a year or eij?hteen months I used 
them in the manner in which 1 had been taught to use them in 
\'ienna, I s(Hm l>e<'ame sjitislied, however, that in not a few 
ciises the injections (weak s<»lutions [^r. j. to iij. to the ounce] of 
sulphate of zinc, alum, or nitrate of silver) promotcnl the very 
irritation which 1 w^is endeavoring to allay, and. in the sec»ond 
pla^'C, that the completeness and promptness of the cure were in 
no instance more markeil than in those cases which I had treated 
without inje<'tions. Furthcrmort*, 1 wjis always ccmscious that I 
was employinjc a nietlKHl over which 1 could exercise but little 
control; in fact, I never knew whether the small quantity of 
fluid which I had injectetl throujjh the catheter, had entered the 
cavitv of the tvmpanuni, or had merelv batheil the walls of the 
pharynjreal portion of the tul)e. With the view of remoxinj? this 
element of uncertainty from our eff^orts to apply remeilies to the 
Eustiu'hian tube, I sujrtrestiHl the employment of small mops 
which could readily l)e passe<l through the ortlinary Eustachian 
catheters.' 1 j<ave this plan a fair trial, but I did not sei'ure any 
l>etter results than 1 did by means of the simpler metluKl of leav- 
ing the Eustachian tubes alone. Furthermore, the procedure, 
iis I am now convinced, is not a i>erfe<'tly safe one, unless we ab- 
stain from usin^ the stronj^er solutions of nitrate of silver. In 

• A Mfthtxl of VMug Meilioated EuHtucliiau Bouj^ies. Tramuicttoua of the Ameri- 
can Otoloiflcal Society, IKTS. 
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the CMC or one of m^ patients, a gentleman, thirty-eight yean of 
age, and in vigurous health, I foand the tubes so obstracted that 
the dniin-inciiibrane on both sides ap|ieared to rest against the 
proniuntorj-. 1 carritHi out the simpler plan of treatment for a 
few days, and then, failing to accouiplixh the desired result. I re- 
sorted to the uxe of the bougie, anned with a mop of atniorbent 
(^>tIon, which hud beeo dippe<l in a strong solution of nitrate of 
silver (exat^ strength not known). I passed the bougie, anned 
with this n)e<Uoatod mop, al>out a quarter of an inch into one 
tobe, and then, after satumting the mop a second time, pushed 
it about the same distance into the other tubal orifice. While I 
waK cleaning my instruments 1 noticed that the patient had grown 
ver>- pale, t asked him if he felt ill, and he replied in the afHrtua- 
tive. [ then took him by the arm for the purpose of assisting 
him to walk to the sofa, but by that tlnie he had lost conscioua- 
ness, and simply slid from his chair doifn upon the floor. His 
breathing rapidly became Ntertorous, and he passed into a riuleut 
convulsion which lasted fifteen or twenty seconds. The muscles 
then became relaxe<l, and [lerfect consciousness returned, the 
imtient expressing great surprise that he should be lying stretched 
out upon the floor. His urine was examineil, but it was found to 
l>e |>erfectly noniial. The unconsciouaness and coni-ultiions were 
probably due In this case to a reflex sjiasm of the arteries of the 
brain, dependent ujion the irritation supplied by my introdnc- 
tlon of the iMHigie (sntumted with a strongly irritating solution) 
into the Rustachian tube. 

The employment of lx>agies Is said to be attended by another 
danger, viz.. tliat of biceratlng the parts, and thus opening the 
way for the development of emphysema. This accident can only 
occur. I believe, when undue violence is employed in the manipu- 
lation of the bougie: for at one time (18T4-<'t) I used this instru- 
ment very fre<]ueiitly in private practice, in young children as 
well as in adults, and yet I have never neen a case of emphysema 
following its employment. The free end of the whalebone Imugie 
should be well wrafijied in cotton, so that it shall present a [ler- 
feetly blunt, soft mass ; and if this precaution be taken, it is diffi- 
cult to co»iprehen<) how laceration of the parts can result from 
the introduction of the bougie unless positively rough manipula- 
tions are employed. 

The intnxluction of vaiMrs into the middle ear is recommended 
by some authorities as an excellent therapeutic procedure in cases 
of subacute catarrhal inflammation of the middle ear. Some, for 
example, extol the beneOcial effects of "steaming" the udddle 
ear; others recommend highly the introduction of the vapor of 
Iodine, or the fumes of sulphuric ether or chloroform. With re- 
gard to all these methods of treatment, 1 think we should put to 
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ourselves the quest-ion. Do they aAoompIish better remits than 
the Hiuipler methods now Kenerally eiiiployedt If they faJI to 
accouipluh a more speedy or a more pcrTect cure, I aiu at a liira 
to aee why we should continue to uw them. The evidence which 
I have gathered on this subject, partly from ray own experience 
and i>artly from tliat of uiy colleagues, points very decidedly to 
the conclusion that these methods are not more efficient than the 
simpler plans now very widely adopted. I may therefore omit 
any further detailed account of these methods, and will pass on 
to the consideration of those other local therapeutic measures 
alxiut whose beneficial effects there is very little dispute. 

If we exclude those methods of treatment which aim to bring 
the different remedies in direct contact with the mucous mem- 
brane of the Eustachiari tube and middle ear, we virtually estab- 
lish the rule that, in rnsen of nimplt nncomplioaUd acute or 
siibaente catarrhal inflammation of the middle ear. all direct 
therapeutic interference with thin region by means of dnigx i* to 
be divpeiuied with. In certain complicated cases it will be found 
advaiitnK^ous to introiluce remedies into the cavity of the tym- 
panum, but these cjwes are quite exceptional. 

It is in the form of disease which wc are now considerinfr, 
that inflations of the middle ear. by "means of compressed air, are 
especially efficacious. Whatever theory we may adopt with re- 
gard to the precise manner in which these inflations exert a ben- 
eficial effect, there can be very little doubt that a large part of 
this Roml effect is to l>e attributed to the restoration of the rnem- 
brana lym{>iini to its iinrmal position ;— and a return of the drum 
menibrane to its normal position almost necessarily implies a re- 
turn of the entire chain of ossicles to a normal position. Infla- 
tions, however, probably do t^xxl in other ways. Thus, for exam- 
ple, it is not unlikely that the undden rush of air through the Eus- 
tachian tu1>e mny disIo<l|^ iK>rtions of mucus which have helped 
to obstruct that channel. In the next place, the pressure exerted 
ap<m the nxleinatous mucous membrane of the middle ear and 
EuNtachinn tulH> iiuiNt promote the abHort>tlon of the cellular and 
fluid elemrnts to whose presence the swollen state of these parts 
Is due. Whether these s]>eculations with regard to the inodus 
operandi of inllations becorrwt ornot, the fact of their decidedly 
beneficial effects will scarcely be seriously disputed at the present 

The flrwt [inictical i|ueRtion that presents itself in conneetlon 
with the tlieraiH'Ulic employment of inflations Is this: Shall we 
ns(> the cathcliT, or shidl we trust to what is l(nown as Politzer's 
methiHlT AkjoxxI results lire obtained with both plans of pro- 
ceilnrt', it is not strant^e that the quefition should l)e answered 
differently by different men. The following considerations guide 
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me in my choice between these two methcxls. As patieiits bare a 
much gp*eater repugnance to catheteriEatton than to the employ- 
ment of Politzer's method, and as the latter procedure 1b gener- 
ally just as effective as the former, I always endeavor to dispense 
with the catheter, if circuuutanceK will permit. Furthermore, it 
muat be remembered that the presence of the catheter in the 
nasal passage and In the mouth of the Eustachian tube produces 
a certain degree ct irritation. In a few cases I have observed 
that this irritation was snfBcient to counterbalance the good 
effects of the inflations; at all eventa, appreciable Improvement 
In the condition of the ear and in the acuteness of the hearing 
did not appear in these cases until after I had abandoned the 
cathet«r, and reatricted myself to the employment of Politzer^ 
method. There are cases, however, in which, for various reasons, 
PoUtter's method fails to drive air with adequate force into the 
middle ear. Under these circumstances our course 1b clear: we 
must employ the catheter. 

The next practical question is this, How often should we em- 
ploy either of thexe two methods? To this question 1 can only 
give a more or less arbitrary answer. I really do not know 
whether It is better to inflate the ear several times dally, or only 
once a day, or even only on alternate days. I do know, however, 
that in the class of cases which we are now considering, I obtain 
reasonably good results by resorting to the inflations— four or 
Ave supoesafnl ones at a sitting — only every other day. Too fre- 
quent inflations may undoubtedly do haiuk, especially if the 
practice be continued for a period of several weeks or months; 
but It would be a difficult matter to define the limit beyond 
which inflations begin to be haruiful. 

It is equally difficult to lay down rules with regard to the 
proper duration of suchacourae of treatment. In subacute cases 
of recent origin two or three repetitions of the Inflations on alter- 
nate days may be found gofficient to restore the drum -membrane 
permanently to its normal position, to remove every trace of con- 
gestion or swelling, and to*bring back the hearing to its former 
degree of acutenees. In other cases — and these perhaps represent 
the average — a counte of treatnient covering a period of two or 
three weekii will be found iieceHSory for the accomplishment of 
the same results. Finally, even in the more xtubbom cases I very 
rarely keep up systematic treatment beyond the fourth or fifth 
week. I prefer to give the parts an absolute rest of two, three, 
or four weeks, and then, if necessary, resume the inflations and 
the applications to the nasn-pharynx. 

If, In these cases of catarrhal inflammation of the middle ear, 
the evidences of congestion are slow to k-nve the tnembraiia tym- 
pani, the local abstraction of blood by means of Bacon's artificial 
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leech, to be repeated once or twice od alternate days, aooordlng 
to the results obtained, will eometimes hasten recovery very 
materially. The employment of lr>cal blood-lettinR, for the relief 
of pain, will be considered under the heading of Treatment, in 
the chapter relating to Purulent Inflammation of the Middle Ear. 
Getieral Measnres.~ln the great majority of cases the local 
treatment alone will be found sufHcient for the removal of the 
patient's symptome. In a few cases, however, we may find it 
necessary to resort to other measuree. Thus, for example, I have 
repeatedly met with patients who were affected with a naso- 
pharyngeal catarrh {either a recent attack or an exacerbation of 
a more chronic process) which resisted all my efforts to control it. 
At the end of the third week, having failed to materially improve 
the condition of the parts, I tiave urged the patient to get a 
change of air and scene for a week or ten days, or even lon|^r, 
if necessary. One patient visited Savannah, another Aiken, S. C., 
a third Lake George, a fourth the Catskills, and so on ; and, in 
nearly every instance, with the effect of entirely throwing oflf all 
active manifestations of the catarrh. Again, in some of these 
cases, there is another feature which the physician must becarefal 
not to overlook. I refer to the important part which disturbed 
gastric digestion plays in keeping up a naso-pharyngeal catarrh. 
Thus far 1 have observed such a relation only in rather stout, 
full-blooded individuals, who took very little exercise and yet ate 
heartily. Ix>cal applications to the pharyngeal and noso'pharyn- 
geal mucous membrane accomplish very little in such cases. An 
adequate daily amount of exercise, a diet of more easily digeeted 
articles of food, and the practice of daily sponging the entire sur- 
face of the body with cool water and then employing friction 
with a rough towel, are the best means that I know of for elimi- 
nating whatever influence disturbed gastric digestion may have 
upon a iia80-phar>'tigeal and aural CAtarrh. Finally, In another 
class of cases, cod-liver oil may be administered with the greatest 
advantage. This is especially true of children, in whom the oil 
seems to act almost as a specific against ''colds in the head". 
IHises of from half a tcAspoonful to a teaspoonful of an emulsion 
wilh thosjTupof thehypophosphites, repeated three times a day 
after meals, will be found sufficiently largo for the accomplish- 
menl of the pui jxtse desirwl. 

TbBATMKXT ok SPRCIAL STAOKS OB CoSDITIOJfa. 

To avoid repetition, I will say nothing at present about th« 
treatnient to be pursued in the painful stage of an acute otitia 
me<lia catarrhalls. In this statue of the inflauimation it is ira- 
potwiblc to deride (Ktsitively whether the attack will eventually 
be of the catarrhal or of the purulent variety. It seems better. 
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therefore. In kU easee to aBsame th&t the attack Kill be one of 
pnnilent inflamination of the middle ev: and for this reaaon I 
will refer the reader to the section relating to the treatment of 
that variety of ear dJeeaee. 

The queHtion which demands our attention more partlcnlarly 
in the present section in thin: How far oa)(ht we to modify the 
plan of treatment juRt deseribed, when we discover that a gerotu 
fluid or a mucoid material tills a large portion of the tyiupanic 
eavity? Here, again, it is scarcely possihle to formulate a rule 
that will be found generally applicable in practire. Each case 
differs in some respects from the preceding one, and anwrdingly. 
our treatment must vary correNpondingly. In former years I 
followed, for a time, the practice of always Incising the drum- 
membrane and evacuating the fluid, ait soon as I discovered a 
ButBcient amount of it in the tympanum to apparently half flU 
that c-avity. I very soon found, howe^'er, that relapses were ex- 
ceedingly frequent. I oecordingly modified the rule to this ex- 
tent : I postponed making the incision and e^'acuatlng the fluid 
until after I had materially diminiahetl the naso-pharj-ngeal 
catarrh, and had re-established a free passafce through the Eus- 
tachian tube. l*uder this H^nie I observed now and then a case 
in which the fluid contents of the tympanum gradually disap- 
peared coincidently with the improveiuent In the condition of the 
naso-|)haryiix ; thus rendering paracentesis unnecessary. This 
suggested to me the idea that the treatment eniployed in the or- 
dinar}' cases of catarrh of the middle ear, without effusion, would 
probably be found e<iual]y successful in those with effusion. I 
accordingly diHUiiwed from my luind the idea that paracentesis 
was either neefsiuir}- <ir desirable, as a means of getting rid of 
the effuKion in the tympanic cavity, and adopted the practice of 
treating these cnseit in precisely the same manner as I do the or- 
dinar>- cases. In which there is no appreciable amount of effusion. 
I have followed this practice now for several years, and am well 
satisfled with it. It is only In rare cases now that I yield to the 
temptation to make an incision and evacuate the fluid; and even 
In some of these I have afterward arrived at the conclusion that 
the case would have got well just as quickly If 1 had not had re- 
course to the knife. 

In some of the more stubborn caaes I employ counter-irritation 
)>ehind and below the auricle. For this purjmse I use either tinct- 
ure of iodine or the cantharidal collodion. I Instruct the patient 
to apply every night before retiring, two or three coats of the 
Iodine to the inastoid region of the side affected. As soon as the 
skin becomes uncomfortably sore,— i.e., generally on the third, 
fourth, or flfth day,— the parts are to be left undisturbed for two 
or three days, and then the iodine Is again to be applied every 
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i)i|i;ht in the eiaue manner ok at ftrat. In several cases in which I 
used tincture of iodine in the uuuiner just described, I wan dis- 
p(>i<e«l to believe tliat the improvement which followed the eru- 
ployinent of tliiB remedy was Tairly to be attributed to the prop- 
erty which it iK>aHet<sca of Htlitiulatlng the absorbents to greater 
activity. Tlic beneficial effects obtained with caotharidal collo- 
dion are undoubtedly to be attributed to this saaie property of 
stimulutinij; the absorbent^, t have used the latter preparation 
in tlio following manner: I apply two or three coats of cantha- 
ridal collodion to the Kkin of the mastoid region, cover it with 
HuHliand's piaster or the rubl>er plaster, or with simple collodion, 
and then keep up Nliijht pressure over the spot by means of a soft 
linen jnul held flrinly in t>oHition by a banda^ or handkerchief 
p]i)iHC<l over the ti>|> of the head and under the cMn. Aft«r a dis- 
tinct tnK, coiituiiiin|{ fluid, has formed, the patient should remove 
the Imndage and piul, evacuate the fluid, and then cut away the 
dmul cuticle. The remaining inflamed eurfaco should then be 
drcHMiHl for ft short time with vaseline or any other simple oint- 
ment. As MH>n us the Kkin has returned to a comparatively nor- 
mal !<t»tc. the wime ]inH-e<liire may Ije repea,ted. As the tinct- 
ure of icHlin('ai>iM'iin> to Ih- nt least as efficacious as the cantharidal 
Gollotlioii. and as it <-iin lie manage<l much more easily than the 
latti-r. 1 now ust- it almost eiciusively under the circumstances 
di-si-rilicd alxive. 

After the different measures which I have described have been 
trtdl for iL reasonable lenfrth of time, say for three or four weeks, 
without materially diminishing the fluid exudation in the cavity 
of the tymi>'i"um, we may with advantage n-sort to paracentesis 
of the drum -membrane, for the puqMtse of providing an opening 
thnxigh which the fluid may lie driven out into the external 
Huditiiry canal, and aW, in certain cases, for the purpose of (con- 
firming or modifyin(r our diagnosis. This oi>erKtion, if performed 
with a n>:uHinuble degree of care by a phyNician who knows some- 
Ihiiit,' alM>ut till' anatomy of the middle ear, may be considered as 
IH'rTti'ily Hiif<'. Then' is l>iit one real danger, and that is this: the 
oiKTutor niiiy. with the [>oint of his knife, injure the delicate at- 
tai-hm<'iitr>[>f Ihc anvil, or drive thestimipintolhe ve»itlbule with 
Mirii fori'i' aH to rupture the annular ligament or injure some of 
the diliiatt' liilivrinthine structures. However, the attachments 
of tlu" clirnii) to Ihc oval window are quite strong, and this ossi- 
i-li' I'liii uiiitufstioiiiibly iH'hanille^l ratherroughly without serious 
injury iH'ing I'auMil lo the organ of hearing. The attachments 
of the hauiiiier an' al(M> very i>owerful. On the other hand, those 
€if the imvil an- very feeble. This ossicle is as it fcere suspended 
iN'twceii the hainiuer and the ]KWterior wall of the tympanum. 
The IhiikIk which attiu-h it to the hammer are eitremely delicate. 
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From theee ttie anvil derives little or no stability: but from the 
Iteouliiir interliK-kiiiK of the artieuLkr surfacett it derives probably 
ltd rliief Mtreiitrth. At iH^Ht, however, thiit owiele ptMsetwes very 
feeble iiui>portii, atid iiiuy easily l>e duicoaiieoted from the ham- 
mer by the luaiiipiilntionH of nti i(piurtuit or careleiw uiierator. In 
inelsintr the uieuibrann tymjuini, therefore, we xhouhl tut f^uide 
the end of the ((lender 8iiear-i>oiiite«l knife that it shall not Htriko 
the en<l of the long i)nM-e*« of the anvil or the attacheil heail of 
the Mtimip. All these |iartH which an> to be avoided m-cupy, for- 
tunately, a oouiiiaratively small imrtion of the area witliin which 
the knife can be usctl. This donicerous reidon ocoupies alH>ut 
half (the up|)er half) of the i>osterinr 8U|ierior quadrant. Hence 
we may, without the Klif^hteKt fear of injurinfc the ossicles, Ik^iu 
our incision a little abi>ve thedividinp-line lietween the njijier 
and lower jNNiterior quotlrants, and midway between the hnridle 
of the hammer and the periphery of the membrane, iind carry it 
down nearly to the lower limit of the latter. The niembraiia 
tyuipani secundaria need t;iv<> uh no anxiety, as it lies safely con- 
ceale<l in its niche of bone, ([uite out of reach of any straitcbt iii- 
strument that luiKlit 1h' intro«luced through the outer meatus. 
Furttienuore, if the point f>f the blade be carried too far inward, 
the only result will he an incision or a imnctured wound of the 
mucous membrane covering the inner iKiny wall of the tym- 
panum, a result that hau no significance in the pathologienl eon- 
ditions now under consideration. If the fluid exudation in the 
eavity of the tympanum be serous or only slightly mucoid in 
character, such a linear or sliffhtly cur\'ed incision as I have de- 
scribed will afTonl an ample outlet for its escajte. But if it I>e 
more decidedly mucoid in character, such a mere slit will not he 
found adequate. A second incision must then he made, at right 
aniHes to and opiHtsite the middle jNiint of the flrst one. In mak- 
ing this seeon<l incision we should cut in the dire<-tiou from the 
peripher)' toward the centre of the mendirane, and not frouk the 
exirtinif incision tiackwunl. 

It la by no UH'aiis an indifferent nuitter what sort of a cutting 
uutrument is tised In making an o|>eniiig in the uiembrana tyiii- 
fiaiii. In a general way it may be sajd that a Hpear-iM>inted, two- 
edged blade is the best adapte<l to (his punxise. (See Fig. 5H.) 
In the construction of such a knife — or mgriujiittomf. as it is ofti'n 
called— regard nmst l>e Imd to the relations of the drum-mem- 
brane to the inner wall of the tyiiipanuTii. Thus, for example, it 
is safe to assume that we shall never )>e cjdltnl upon to Incise a 
inembnuie whiM(> ixieterior half occuph^ a jtosition less than two 
inillimetreH distant fnim the inner wall of the tymtianum. We 
may also take it for grante<l that we shall never find it nei-essnry 
to iDeiaeameuibraue so distended that It occuplevaiNMition more 
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than five lulllimetree distant from the inner wall of the tym- 
panum. It is therefore unnecemary to have the catting edgea of 
the t<peur-|)oirit<Hl knife of i^creater len^h than five uiIllimetrM. 
L The tiiyrinf^toiiiexwhich I use have cutting edge* only 
' three iiiilliiuetreit in length, and I find them amply 
-: lout;. 1" the iieit place, it in <le«irable that the epenr- 
■= he4i<le«l hi IK le should be quite broad at its base; thf^ 
'3 l>n>(idth in tliid case being measured from cutting edge 
■g t<) I'littiiiK t'dgi: In cliildren and eensitive people a 
b fingle Htnb in often all that we can obtain, unlem we re- 
^ tuirt to the uce of an anietithetic. Under such circuni- 
S xtunceii the broader the blade of our knife, the greater 
^ will Im> the length of our incision in the drum-mem- 
« bnine. In my inKtruiuents the greatest breadth is 
i iMirely three mil 11 met res. Powtihly a breadth of three 
S and n lialf inillimetrcs would t>e found better adapted 
I to nil the purposes for which a myringotome in used; 
% liut we must not forget that we are often called upon 
£ to o[iernte in a canal of very small calibre, and that 
' even n slight increase In the siie of the knife may be 
I Huflicient to greatly increase the difficulty of the task 
S of oiM>rating siiccesafully. 

I It is largely a matter of individual prefer«nc« whether 

~ a Kt might or a slightly bent myringotome be emploj-ed. 

i. After using tH>lh kinds. I hare gradually fallen Into 

c th<> habit of using only the straight Instrument. It 

^ si-cnis to (Lie that 1 can control such a straight myrln- 

E gotonic more iH'rft><-tly than I can a l>erit one. Thoae 

I whii-h I use are made from u single piece of steel, ID 

L <-tTriK. long: the Hlen<ler shank together with the blade 

I iiit'iisuring 7 ctms., while the eight-sided, roughened 

i handle measures It ctms. in length. 

- I do not remeni)>er ever to have found it necenary to 

1.- rewirt to an uns'sthctic in a case requiring iMrac«nt«Hia 

; of thiM-omiHtnitively healthy membrana tympanl. The 

^ jHiiu i-HUBiti by the incisltm must therefore be only 

i inoilenifcly acute. It is also of very short duration. As 

K wHin IIS it has suhsidml, we slcmhl inflate the middle 

J cani, ot'ciinling to Pol Itwr's method, taking (he precau- 

jj tion first to make the jiatient incline the head well over 

^ towanl the shoukler of the side on which the dmui- 
uiembnine hiks Ix-eii lncise<l, in order that the force 

B of gravity niny mass the fluid directly over the arti- 
ficial opening. In a cium- of simple serous exudation, <me or 
two inflations almost always suffli-e to drive out all the Bnid 
into the meatus; but if the exudation cousLsIa of ropy mocoa, 
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the inflations alone will luiially not be fouml equal to the task 
of expelling any (^iisiderabie portion of the nituw. Thiix. fur 
example. It te a common eii>erien<v, after one or tvo viKorous 
inflations, to flnd lying just outMide of the drum-iiieuibraiie a 
Biuali uiaas of mucus, which loulu aH if it might readily be re- 
moved with a mop of cotton; but when the attempt is made to 
do thia, the fact ia soon dittcovered tliat thit< nuiiw in simply a 
rope-like extension of a (^'eater mass that utill remains beliind in 
the middle ear. It is therefore better In these nutes to combine 
inflation through the Eustachian tube with suction applied to 
the external auditory canal. With Siegle's apparatus we may 
perform effective auction, and at the same time observe exactly 
what is taking place at the perforation. We may secure the 
requisite inflating jMiwer by iiu<tru<^ting the (tatient to perform 
Valsalva's experiment at the moment when the tteiinntioii of tight- 
nets caused by the suction begins to be felt in the ear. In this 
way, by applying a pulling and a pushing force to the ukass of 
mucus, we may often succeed in reuioving quite a large portion 
of it. There is but one way, however, in which we can be sure of 
reonoving every trace of mucus from the tymijanum, and that is 
by washing out this cavity with tepid water. I have employed 
this procedure in such a small number of cases of well-marked 
otitis media mucosa tlmt I do not feel justified in expressing a 
decided opinion either for or against it. In u somewhat different 
class of .cases (see farther on) I have waxhetl out the midille ear 
with the very best results, and it is quite possible that, in the 
class of cases now under consideration, equally giKMl results may 
be obtainetl. However, the little exi»erience that I have liad with 
this plan of procedure does not lead me to lo<ik upon it with favor, 
at least In the treatuient of this class of citses. 

After reasonable efforts have been luatle to drive out the mucus 
from the tympanum, my nile has been, iit least during the (last 
four or Ave yearn, to allow the jierfomtion to heal, and then to 
treat the case in precisely the same luaiuieras if it were ati or- 
dinary case of subacute otitis media catarrhalis. If we repeat 
our etiorts to drive out the mucus, and reopen the wound in the 
druin-membrane too often, we shall tx> almost certain to set up a 
more or less active inflamiimtion of the [torts, and thus materially 
retard the patient's recoverv'. Individual coses, however, differ 
Ml much in their predisiMjsitlon to iiiflaiinuation. that it is scarcely 
puesible to pretH-ril>e the liudts beyond which it is imt wise to go 
in our efforts lo free the tym|Hutum from mucus. In several 
instuiicMt I have had goo<] groundH for IM-Iieving that my ther- 
a|Mutic interference had, in the nmin. done mon' hitnii tluin 
good. I will give here, ill brief outlhics, the lustory of one of 
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The patient, a (tentlemfin alwiit forty years of nfre, and in a fair 
Btatf of health, ccinmiited me on the .Ith of October, 1878, for an 
afTwtion of the left eftr. DnririK the previous two weeks he had 
ex]>erienced moderate deafnewi unit u le^inK of fulness in the left 
ear, without piiin. On exaiiiimition I found the membrana tyin- 
pani apprcciiibly swollen, bulging posteriorly, and Bomewhat red. 
On auticullHtion durinir inflation, 1 heard crarklins; sounds fn the 
l«ft ear. I nia<ie a diaKi'<>Ri» of subacute catarrhal inflainiuation 
of the left middle ear, with considerable fluid exudation in the 
tyiii)ianuin. and an unusual degree of HwcUinfir of the tympanic 
n'lucouH membrane; and submitted the patient to the usual treat- 
ment (inflations and applications to the naso-phaxyngeal spac*^). 
In (lie ho|>e of tumteniuK his recover)'^ as he was deslroiis of leav- 
ingf the city at an early date, I applied a blister to the mastoid 
region, and prescritied a preparation of calisaya bark, to be taken 
intenmlly. 

On the !lth of October, I found the posterior half of the niein- 
brana tymi>ani still niarke<lly bulging. 1 therefore made a free 
vertical incision through the middle of the protruding portion, 
and was xuqirised to see the edges of the wound gape widely 
', as commonly happens when a cicatricial membrane is in- 
ThiH gaping of tne wound displayed to view a mass of 



aimrt, as commonly happens when a cicatricial membrane is ii 
clsed. ThiH gaping of tne wound displayed to view a mass c. 
opatiue mucus, which apparently filled the cavity of the tym- 
panum. !^iiii|)le inflatiun tiy Politzer's method detached from the 
main iiiasN of mucus a piece about half the sice of a pea, and 
hurle«l it against the upi>t-r wall, half way out of the canal. This 
mucus had apparently lost in a great nieasure its ropy character. 
Ill various ways 1 finally suc«ee<led in removing several smaller 
pieces of mucus, all of them together foniiing a mass about the 
size of an ordinary [len. All these different manipulations, as 
well as tlie original piiraceiitesis. caused the patient almost no 

1>ain. In fiu't. the nna<sthesia wiis more marked than I had ever 
lefore obHerved it. The mucous membrane of the middle car, so 
far UK it <*ouId lie seen through the gajiing perforation, [iresented 
a dull, pinkish hue, quite in hiirmony with the aniesthetic condi- 
tion alliKleil to alxive. After I hml removed as much mucus as I 
could from the niickllo ear. 1 touche<l the cdgex uf the wound 
lightly with a liead of nitrate of silver. 

On the following da.v, Octnlier 10th, I found the ear perfectly 
■luift. No intlaiiiiiiatory reaction bad followed. The parts were 

<h-tol)er 11th. — Very st-anty waterv discharge, without the 
slightivt udniixture of mucus. ContinuMl freecloni from pain. 
Witli aKk'nderg1iu<Hi)ii>ette(HeeFig. (SI) 1 introduced a small i|uan- 
titv of a ten-grain pollution of nitrate of silver into the middle ear. 

(Vtolier 14th.~No return of the niueus. Wound shows tittle 
or no tendency to heal. Hliglit watery discharge continues. 
I'aticnt is obligcil to leave t()Wii for a few weeks. 

NovciiiImt ;««h.— During his aluience from the city, patient has 
hail a slight but I'liiistaiit watery discharge fnini the ear. Of late 
llii' discharge him Ixi-n more aliundaiit and thicker. On one or 
two iH-i-iiKions he exiH'rieiired a moilentte degree of pain in the 
ear. but he iittributeil it to the rough niaiiner in which the syr- 
inge ImiiI lH-«'n iiMil. On examination 1 found the membrana 
tvmpuni reil. swollen, and liatlieil with a greenish pastv pus. By 
aid of the [iroU' 1 discovered that the anterior eul-tJe-sac — tlie 
S|)ai'<' tietu'e<'[j the druiii-m«<iiil>miie and the anterior and lower 
wall of Ilif iiii'itt UN— was tlllcil with a masH of graimlati on -tissue. 
I removeil it with the snare in three or four seisurett, and found 
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that it TOnfliKtMl of two separate ffrowths, one of them sprinfcing 
from the surface of the druiu-ineiiibrane. cIm^ tu the Htuirt proc- 
ewi, the other from the edwe of the perfomtion. The uieiiilirana 



e pursued hy the disense in this cnse \ed me to Butipect that 
|M.TiiaiM it wna complicated by tiyrihiliH. ] aiKMrdinRly investi- 
gated thlH point tlioru uglily 1 '>ut faile<l to nbtniti the itl)Kht<«t 
evidenee eorrolMirative of such a view. Nevertheless I thounrht 
it bext to preseril>e for hiiii the bichloride of iiiereury in one- 
thirty-Hecond of a irrain doeen, ttiree times a day. 

I>eceiii)>er 9th. — Hince the laet date the IucaI treatment haM oon- 
Hinted ia apjilieations, finit. of nitrate of silver in the form of & 
bead, and afterward of powdered bumetl alum, to the nixitit from 
which the jrranulationB frrew. Under this treHtiiient the di»- 
chartte dhniniidied very iM^rreptibly, and the outer surface of the 
tIniiu-menibraDe attain liecame smooth ai]d flrui. but the impitiK 
perforation and the enonnous hypertrophy of the mucous mem- 
brane of the niembrana tvmpani still peniistMl apparently an- 
ehanticd. As the iodide o^ potaMiiuni produce<] quite a decided 
eoryza. and broUKlit out a reddlslt eruption on the face, I atMn- 
doned the idea of a sypbilitic taint, and discontiuued internal 
treatment. 

A few days later the patient was attain called out of town, and 
1 have not seeii him since. 

I have always felt that tbie case, which is certainly a luoet ex- 
traordinary one in many respects, would have K<>t along better if 
I had treated it leas vitcorously. On the other hand, I can reeall 
a very similar case, which I treated at the New York Eye and 
Ear Inflrmary iu an equally viK<)rou8 manner, but with verj- dif- 
ferent resulta The drum-membrane presented the same hulfrinff 
appearance, and upon incising it the e<l{;eti of the wonnd sepa- 
rated in precisely the same manner a« in the preceding ease. In- 
stead of driving out the olnioet gelatinous mucus which aiii>arently 
flQed the tyiiipaiium, I boldly inserted n bead of nitrate of silver 
thruugh the artificial opening and turned it upward am) liack- 
ward so aa to bring it well in cnntaH with the sWulleii mucous 
membrane of that region. Four days later, when the imtiunt 
called a second time, I found the (XNiterior half of the dnim- 
tuenibrane flat Instead of bulgitig, and a dry scab oc4'U])ietl the 
Kite of the incision. In the couwe of another week or ten days, 
without any further treatment during thi' inten'ul, the [uirts re- 
turned to a coiii|>aratively healthy state, all evidences of an ac- 
cumulation of mucus disapiienritiR completely. 

Ill the following case, which presented very nearly the same 
physical conditions as tliose obser\-e4l in the two preceding caaea, 
I tried still another plan of treatment. 

Tlie patient, a gentleman about flftv yearx of n«i' and in vigor- 
oua health, gave a history of slight deafness and a seunalion of 
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fuliieHS in the rJKht ear dating two luotithH hack. On eiaiuina- 
tion, April 30, 1879, I fuiind the Tight ilniiii-iiieiiibrHne dull, 
oiMtque, anil noticeably bulKin^j; ixwteriorly and Muperiiirly. TliiH 
condition was asDOoiated with n tilif;lit naso-pharynK^nJ i^tarrli. 
The watch was beard only when prewed a^aiiiHt the ear. With- 
out K^'imr iiito all the details of his cai«e I tiiay tuiy that on thtt £td 
I made a fre« linear inciNion tit the bulfnuK posterior half of the 
druui-uieuibrane. As the ed^iw of the wound Ka|Md, 1 could ne^ 
, that the uieuibmna tyuipani in this locality waN very much hyper- 
trophied thrpu^h swelling; of ibt llninK iiiucouH luembrane. By 
means of Politzer's method of intlation I drove out a limited 
amount of itiucuK. I then used conibhied Ruction aiid inflation 
in the manner alreadv described, but failed to evacuate any addi- 
tional mucus. Final!}:, I introduced a curve<l slender k^hkh tuU- 
into the tympanic cavity, and employed suction. These efforts, 
however, failed to remove anv perceptible amount of uiucus. 

On the 37th of April, no inflammatory reaction havinK followed 
my interference on the aji<l, 1 remove*! the swib whicli co%-er«i 
the wound, and injwted, witli a middk>-ear pipette, a rather 
strong solution of bicartionat« of soda into the tympauuiu. I an- 
sumetl that there must he more of the thick mucus, such as I liad 
alreuily removed, still reniaininK behind in the tym|>anuui; and 
1 thouKht that the solution of bicarbonatp of soua would, in the 
counte of a few inirmteH, softeu it to such an extent that I should 
be able to remove n large part of it Iiy means of l*f>litzer'H method. 
The experiment j)roveii in a lueaxure successful; at all events, it 
waM found, after intlalion, that a fair amount of ropy mucus had 
been driven out thnmt;!! the i)erforation in the membrana tyni- 
pani. and that the luilient's hearinif ha<l berome somewhat more 
acute (H. 1>. W.— one inch). 

May 1st.— Patient haviuK eii)erien('e<! no pain in the ear as a 
result of the procedures hist de»cril)ed, I ventured to reo[>en the 
wound 11 sM-ond thne. 1 found the tiiuiues still ffreatly swollen, 
but on inflation the air escai)e<l freely thruiiKl> the [terforation, 
witli little or no admixture of fluid. I therefore decided to re- 
strict my treatment tixlailv hiflations <ir the middle ear (aecord- 
in|{ to I^olitKt-r's method). riie[>atient performed the inflations 
himself at his home, and presented himsetr for examination on 
the mth of Slay. 1 then found that the bulKintc'uf the drum- 
membrane had entirely disajUM'arpil. ami with it probably the 
irreater juirt of the swelling which had constitute*! such a promi- 
nent feature in the ciise. The )Nitient no longer experienced any 
dillicullv in heariiiK wliat wan siiid to Idni. and the sensation of 
fulnesH 111 the ear had entirely disappeared. XotwithstandinK 
this sulywtive and obJH-tJvc imppovemeiit. the [mtient could dis- 
tinguish the ticking of my watch only at a distance of two inches. 

If the perusal of these histories of cases of otitis media mucoita 
leaves the reader in a state of <l<mbt as to wliat c«iurse of treat- 
ment he should adopt iiniler siuiilar c I n-uui stances. 1 must con- 
fess frankly that I am not now dis|>osed to advix-ate any of the 
priK-edurex ilewrilMil alxive. The milder. lesK meddlesome methinl 
re<-ommeni]t-d fitr the uncomplicateil ciutes is still the l*e«t one 
known to me fur the relief of the compllcatetl ones. It is iin- 
Iiortant, however, to supplement the si>ei-ial treatment with cud- 
liver oil in small iloses. with the comixmnd tiuuture of ciuchuoa, 
aud in some Instances with nux vomica. 
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It if) not nn iiiiPdiiiinoii ocpurrenrc for the patient to ask the 
phyKJcian whether he «r Mile eaiinot ciury uiit the retiuisite treut- 
tuent at home. Self-inflation— if I may ho desiguate ttie art of 
luHatiiiK one's own middle eon acvurdfnK to Politier's metho«l— is 
not a very ditflcult procedure tu learn ; but the effective applica- 
tion of a retne«lial solution to one's own noao-pharynKeal xpnoe is 
a far more didlcult tank aiid one that very few jiatientii Huraet^l 
in learning. In my exjierienee tlie rettuItH obtained by (lelf-trmt- 
nient even when the jiatient in a physii-ian and thoroughly eon- 
versant with the proeeduree to l>e employed, are rarely MitiHfa<!- 
tory iu the i-laim of cases whieh are here under consideration. 
13 



en AFTER VIII. 

UHROSIO CATARRHAL INFLAMMATION OF THK 
MIDDLE EAa 

Ix tl)iH CAtiipirj'arc sPiiprolly iiieludfil iili Ihouc Pnit«* in wliicli 
tile chunu-terJHtio syiiiptj>n]i' iire iiroffrciwivi- duiifiiotw, nofMCH in 
tile earx, uiiil uit intact (Iruiii-iiieiiibruiiv. It wuemild exHuiine 
the interior of tito middle rar aiid liibyriiith, wr itliould iin)bably 
find that, the very Iufkl' iiiiiiiber of cnsex whi(-h we now, in oiir 
ignorance uf tlu> underlying |>tit)iol(>|ficHl conditions. reijciHter 
under the itiiiffle title of "clironic ciiturrh uf the iiii<I<lle ear." 
would have to Ix; dividiHl into xevcral dintinot cIiuoh-s. Even at 
tlie i>reMeiit time wc are «l>ii' to recognize decided <lifrerenceH be- 
tween tliene eiiiteK. Tlius. for exiiinple, we uiuy dixtinfiniiiih quite 
ren>lily three fitirly distinct ktoiii>'<- 

In the llrMt of th(>!<(! (rroiiiw niny be placed those easex which 
arp ehiinu'teriitetl by evidenceH of oonKcxtion, and perhuiw also 
iuHltnition. of the imicouH membrane of the middle ear, and by 
a Kiniiiar condition of the natio-pharyngi-al luneond meiiibrniie. 
The term •liivnl': fiff/itiimjihi'- rntoirhal inflammatioit of the 
miiliUr tar mi)i;ht iH-rb»i>s !»■ adopted an a suitable name for this 
KTimp of caxeH. It iii In thiH cliuw juirtit^iilurly that we xliould l>e 
on the looli-out for mienoid vegetations in the naiw>-phamvgeal 
cavity. 

In a Kccond irronp the eharaeterlHtlo featiirett are a very traiiH- 
[Niri'iit driniL-iiienibniiii< (not neeeNNnrily nnich sunken), an h))- 
INkrently iniolistnicri'il pjiintacbian tube, and a xmootb, thin, pale 
plmrynK<'it1 mucous uieitibnme. Theinncr wallof thetynip^tnuui, 
n» rellected through the trani<)i»n>nt uieiiibrana tym[tani, ai>- 
IKitrH tolH-unniitiinilly white, in mark<Hl eontnutt witb the deeper 
colorltiir oliwTViii in ilic cnw* of the llmt groui). Thin umiatunU 
whitenew in dni' to the fact that the oxtrenip thinneiw ut the mu- 
couH membrane coverhif: the )>one allows itx natural white color 
to !»' n'flecteil l)a('k to the eye of the olmerver. On quecitioiiinit 
Kiii-h [latH-iitH. wi- UMnilly learn that at a ct-rtain |)erioil of their 
livcK they Miffereil conKiderably from naM)-phar>-nKeftl patorrli. 
And in the IIkIiI of iIiIn fiict we are justified in asHuminK that the 
luorbid proceisi, in the t-ar on well aa in the throat, began as a 
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proliferative iiiflaiuiiiation, with great Inereatie In the cnnnective- 
tiKsiie eleiiieiitis, and ended in the cunt raot ion and coiideiiBation 
(hardctiiiite) of the newly-fonued i-oniiective tixeue. In this proc- 
em of (■ontractioii'-ustiHlly. I believe, calle<l Hclerosiii — the ifland- 
tilnr elemeiitfi (liiiia))iienr, and we hiive. as the final result, an un- 
naturally thin, non- vascular, atrophied niut^un membrane. The 
tenii mtlerosin o/ ttif tymimnSr mucous membrane would seem, 
therefore, to be a fairly appropriate one to apply to the caaen of 
thJN second K^^up- 

FiufiUy. in a third group may be placed all the reniainingciuefi, 
the proiuitierit feature of which is th^ abtienc« of all discoverable 
le«ions of sufRcient gravity to account tor the itiarke<l ini|>aii^ 
iiicnt of the hearinR. We c»n simply guew at the real nature of 
the pathological clianijfefi in such ciuicf. In some of them it iit 
IKwsible that the auditor}' nerve may tie the jiart affected : in 
others an anchylosis of the staitctlio-vet^tibular joint may explain 
thedeufnetis: finally. In others still, the set-onilary tym|>anio mem- 
brane may have undergone thickenlnKurcalcareous degeneration, 
or an eiostOKJs ' may have cncruacbetl u[M>n it. All these leelons 
have been observed after death, but it is easy to nn<lerstand how 
(lifRcult. not to Miy impossible, it would l)e to recognize any such 
[Htthological conditions durhig the patient's life-time. 

We nuiy enomnter cases l>elonging to the first group at almoat 
any ])erJod between the tenth and the fortieth or torty-flfth year 
<)f life. Those belonging to the (ie«>nd group are rarely encouii- 
tere<i before the thirtieth year; while the type of aural disease 
which characterizes cases of the third group may be seen in in- 
dividuals of almost any age after childhood. In ail the eases of 
these three groups the histories given are almost always the same. 
In those belonging to the first gnmp we are ai>t to hear of u[is 
and downs. l>ut in thofo l>elonglng to the other groui>s the liisr 
toritw all [loint to either ii st4itionary course, as regards the hear- 
ing, or to one in the dir(>ction of more nuirked deafncNS. The 
limx iif ktarhig may take place quite rapJiUy ; as a rule, however, 
the progrcMs toward absolute deafness is a verj- slow one, and that 
extreme limit is rarely re«ched. The loss of the hearing nwy be 
a steadily progressive one for a ceriain ]H-rio«l of years or luonths, 
and then, for many years, or for the remainder of life, it may 
make no further jirogress. Taken iisacliLss, these cases are prac- 
tically incurable. If our diagnosis has l>een correctly niaile. we 
nuty say, without hesitation, that no material improvement In 
the acutenesM of the hearing can reasonably Im- cxi>eciMi fnim 
treatment, except {>OHHibly in the first class of cases. In these we 

■ latlfrK whodtHi In Ih^HHtMt^re tIi>H|.l . 
i1 or onr naniiiur ''iilnrtnil I'> nrarlf ilouhle IW nsliirsl 
. *pruig bj ■ hrcHUl Ihuk truin Ibe very lup ot tb« lilUa 
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iHUMt aiwmiie that a certain aiuonnt af fresh disease <or an exa/c^r- 
batioii) haa been Kfa'teil upon the orifnnal ehronic malady, uitd 
to this uiore nn-eiit diseaxe we may direct our therapeutic efforts 
with Miiiic ho[>e of moderate 8ucces§. Then, again, there is an 
element of hoi>e in another direction. The physipion sometimes 
(alas I not very often) mistakes a comparatively recent and cura- 
ble affeetion for one of a chronic and incurable nature. A xuit- 
able coume of treatment soon reveals the erroneousnesa of the 
dia|fno''i>*. by rapidly restorinff the [Mtient's hearing. 

In many of the caseH belonging to the Brst group there are etio- 
Ingioal factors nt work which it is highly im[tortant that we 
Rhould detect and if iKwsibie remove. Some of these are direct 
exciting caiiHes of the disease. Aniong these I may mention the 
irritating effects upon the naso-pharyngeal mucous membrane 
€if tdltacco smoke. Those who indulge only to the extent of one 
or two <'igiLrs iier day, manifest either nu effects at all or only a 
trifling degree of local Irritation ; while those who smoke their 
five, eight, or ten cigjvrs daily scarcely ever fail to present to the 
eye of the insiH-cting physician a pharynx closely resembling that 
of a scarlet-fever [uitient. Such patients are surprised to learn 
that their throats are not j>erfectly normal. Woakes, I judge 
fnmi the following extnvct,' attributes these local effects to the 
entrauc<' of the tobacco iK>ison into the systeui and not to the 
iiien> physical contact of the smoke with the naso- pharyngeal 
mucous mcitibrane. He says: "Now, while the foregoing is the 
course of symptoms in a typical case of tobacco poisoning, there 
I'Kii 111- no doubt that habitual smokers who aflinu they experience 
riiijn' of these effects, do notwithstanding manifest some evidence 
of Ilu' physiological action of the drug in the induction of what 
may lie lenniH) a very mobile state of the vaso-inotor centres pri- 
marily alTiH-ti-il by it, reiiilering them jM^uliarly susceptible to 
any sujH'riidiled disturbing influence. In this way may be ex- 
ptaincil ihc iHK-ullar liability to post-nasal catarrh, and noises in 
the ears to which smokers are liable, as well as the difBculty of 
getting rid of these tniublesome ailments as long as the habit ia 
c-oNliinicd. It is, moreover, prolNible that this peculiar mobility 
of tlie vas<)-m<itiirci'ntres is transmitttnl by great smokers to their 
olTsprlng. giving rise to the tendency to ear disease, croup, and 
I'XiretiU' liabihly to nasid catarrh seen in the chlhlren of some 
families. I entertain very little <loubl that there exists a tobacco 
copiiosis just ii» there is a tobacco amaurosis. Where excess in 
alcohol iibiains as well nu of tolHicco, all these proclivities will be 
intensifiiHl ; tin- effiTts on the suc<-i-eding race will then be most' 
manJft'sl. The e\|H-rience of every medical man in extensive 
family iiriu'tii-e will Ju.vtify thos<' observations." It seeuui to me, 

■Ou lH-Kru.-tiii. NolBnuiaUiadluowlDtlicUiAd, LuDdon, inv. 
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hovever, that if this view of the relationtihiii between tobaeeo- 
HriiokinK ami poBt-Diuial catarrh were the correct one, we Hhciulil- 
ext>ec-t to ttiid tlie wune nort of pharyni^eal catarrh in tobnec-u- 
chewent who do not Hiuuke. In point of fact, they are, at^conlinif 
to my experience, free from any Bpeeial catarrhal tendeucy. 
Furthermore, I have frequently been obliged to allow patients 
who were eicetwive xiuokers the prlvil^te of cltewinK id libitum; 
tor in no other way could I wean them, even for a period of two or 
three weelut, from the Muokinffhalnt. iind in these cawA 1 haveseen 
the luttfo-pliaryngeal catarrh subiiide lut rapidly lu it does In those 
who entirely utop the use of tobacco in any form. Tobacco smoke, 
therefore, I believe, may properly be claused aa a direct Irritant of 
the luuo-pharj-ngeal mucous niembrane. Dust, the pollen of cer- 
tain planto, the deconipofiin); Hecretionii of the partti themselvcM or 
of a<ljai'ent organs, and, to a certain extent, the direct intluenee 
of heat, cold or moisture u[xin the mucous membrane, may all lie 
mentioned a« direct exciting causes of a luuio-pharyiiK^ catarrh. 
In a case which came under my care during' the )HLst winter 1 was 
struck with the purulent character of the Kecretion which fouiul 
its way from the posterior nares down into the pharynx. I wnii 
also struck with the fact that the jiatient could at any moment 
draw down into his mouth, by a hawkitif; effort, an appreciable 
quantity of this jwnilent secretion. A dead tooth on one side of 
his upper jaw suKigesteil the probability of chronic purulent dis- 
ease of the correflpondinR Hjghmnre's antrum. Dr. Qoodwillie, 
to whom I referred the patient, corroborated the correctness of 
my Buspieions, am) In a ver>' short time snccee<le<l in fdving him 
entire anti apparently permanent relief. He estmcted the de- 
cayed root of the tootb, drilled a channel tbroufth the bone from 
the bottoiu of the root -cavity into the antrum. evacuate<l about 
half an ounce of decoinposiiiic pus. and then washed out the cav- 
ity thorouKbly with a disinfectinfi fluid. This latter ste]> was re- 
Iteate<l ever}' day or two for several <lays, and was stopjied only 
when there were no lontter any evidences of a (x>ntinuini; dla- 
chartce. This cause is doubtless of rare occurrence, and yet I im- 
'Offine that it must be often overlookwl. In fact, I can recall two 
ur three coses whicli presentetl the sauie symptoms tut those whicli 
I have just de«cribe<), and yet at the time it never occurred tome 
to suspect the untnuii of HiRhmore as the soHnv of the trouble.' 
An olwtructed nasal imssiuce is also a promotinK factor in cer- 
tain cases of iuu«>-pharyngeal catarrh. It favont the stuKnation 
and decomiwttition of the natural secretions and mo supplies a di- 
rect source of irritation. ' 

'laE hBTci»ev^uiotber4*aiir- of IhiM natuTP, A larKV 
Jilnini, UHl Itv IMttent bi oinr uuk^ 
s ut bia ivndauut Danu-pluryiigtal 
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We come now, finally, to a coneideration of the remoter, indi- 
rect causes. Exactly huw these operate, we do oot know. We 
can no longer doubt the reality of the relationship between a 
lithteiuic or ^uty state of the system and the contemporaneous 
naeo-pharyng«al catarrh, but we are not yet able to speak confi- 
dently of the exact way in which this relationship of cause and 
effect is brou){ht about. In the same way we recognize the possi- 
bility of setting up a nnso-pharynt;;eal catarrh through the simple 
act of getting the feet wet. We do not know iHwitively, however, 
along what paths the influence set in motion by the wetting of 
the feet travels upward to the pharynx; nor do we know why, 
in one CJLse, it travels straight to this latter region without turn- 
ing off, su to speak, into a gastric or intetitinal by-jiath, while, in 
a second case, it will go immediately to the Iwwels and leave the 
pharyni unaffected. These reflex influences, as they are called, 
probably follow the paths uf the vaso-mutor fibres of the sym|ia- 
thetic nerves, and their meclianism is thus described by Woakes 
in the work quoted on a preceding page: — 

"Ah the result of the study of numerous morbid conditions in- 
volving the vaso-niotor apjmratus, I have been led to conclude 
that the sympathetic ganglia not only play the part of secondary 
centres, or sub-i^entres, receiving and transmitting impressions 
quite inde|H>ndontly of the general centre; but that they are 
also i.-urrelatiiin oryaiw. by means of which afferent tissue lui- 
pressionN from one direction are reflexly referre<i to a totally dif- 
ferent traet : the afferent iin])ressiuns being nmnifestcd through 
their medium as efferent impulses in the area to which they are 
thus reflectc<l. In other words, the synqHilhetic ganglia are so 
many statit>nK sitmited on the lines traversed by vaso-motor iui- 
pressionH. in which the ' ]Miints,' ho to speak, are managc<l, and by- 
means of which impulses are transferred from one line to another. 

■■ There is one other inference that appears to l>e borne out by 
the facts now under consideration, viz., that the numerous gan- 
glia diKtrihutml about the branches of the fifth and other cranial 
nerves do n>ally l)elong to the series of the sympathetic ganglia 
))rii|H-r, and that they subserve the same function of deflectinir 
from their ordinary i>ath any strong impression that uiay refleily 
[iiu<s thniugh them. 

" Now, when a vaso-motor impression proceeils in the manner 
just sketched from the nerves involve<l in some morbid procem 
going on in a given part, it UKually declares itself by a dilatation 
of the vessels in the region or area to which the impulse is com- 
municated. tluiH allowing the vessels of this region to become 
greatly diitomliHl with bliKxI. To sncli an extent will this dilata- 
tion pHM-eed that the quantity of bliMHl pumjiMl into the relaxed 
arteries may lie ten or twenty times as much as would flow 
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1hrou)fli it wlipn tlip vitwel c<in<wmt^l ix in equilibrium. The 
vwrioiiM tixMiifi' ttitt'n'fniuK l>ftween the urat of the exciting cauMe 
miiJ the lurniity to wliii-ti the iliiatinK wuve haft been reflpc-ted, 
are in the nieuiitiuu- quite free from any abnormal iuaoif«sta- 
tion." 

In this ouiiiuvt ion. I will mention two experiences which I have 
hat! recently, ami which xhow how thexo reflex cauHeti of a naso- 
phuryntKul catarrh may emanate from remotely situated ports 
of the IxMly. 

The flrst nwe ix that of a piktient who hnti for veam been more 
or Ien8 of a milTerer from noso-iihurynueal <'atarrn, with tinnitus 
aiiriuni anil HiiKht ini]Hiiniient of the hciinnt;, and who, more re- 
i-ontly, had iH'tfUn to NUlTer from feflile dEKeNtioii. Thin |>atient 
oluierved that whenever he iiidiilp'si in d'rtniii articleH of food 
he would ex{K.-rience uUloniinal diKcoiufort iind nt the Nime time 
a marked exacertiatioii of hiK nfixo-iiiiaryntrod catarrh. While 
the ofTendiiiK Hubtitancex were in the Kloniai-h he experienced 
only a sliifht w-rixe of dixconifort ; but an wion ax they had left the , 
8touiach, that in, in the i-oun* of tnim thnv to four Iioufh after 
he had eaten, a slightly tNtinful i>erif>talti<- movement of the 
bowelM would set in, and nnnultaneously the xeiTetion from the 
vault <>( the pharynx would lH><-onie nnpleaKintly active and the 
xintrinK in his ears would liecouie tntubleKoiiie. This state of 
thliiK" would luft for an hour, or at the ntii»>t two hoiuv. anil then 
the alidoiiiiiial ciincomfort and the other symiitornit iiutned would 
tcraduallv ilii«ap|>ear: or rather, the miso'iiharynfieal catarrh and 
the tinnitus would n-tuni to their liabitiiul i*t«te of sliKht and 



The second ease is that of a laily, a1>out forty yearw of afce. and 
otherwise in kockI luiilth. who con ku lied me for the relief of a dls- 
tn-winir tinnitus iuv<)lviii(t Imtli parv. She had esperienitii the 
HViiiptoiiis of a iiiilil na><t>-phiirynKeal catarrh from time to time 
(furiiifc a iH-riiHl of uuuiy ycarx. Her lieariiitf luid not liecn af- 
fi-cted anil there were times when tihe wdh almost entirely free 
from tlie tinnitus. Her liiKestion hml always l>een k<mx1. I saw 
her at intervals of a few months anil alwavs succvcileil In fiivin^ 
her prompt relief by apnlyinj: a moilemtely stnmjr silver nitmte 
Holution, with a n)U|> of alworlient cotton, to the vault of the 
pharynx, on altermite days. There came a time. Iiowever, when 
theN«> applications falleil to irive the dcsire<I relief. The tinnitus 
lieeaiiie alnuwt unlieamble. 1 then leaniiil from the juktient that 
she hail l>een a sufferer, for many years. friiiL luiiii in the i>elvic 
reicion and Ijack, and that at this ixirtii-nlar time Mie was suffer- 
iUK to a more niArke<l di^riH' than usual. 1 urrn^l lier to consult 
a s|M«ialist with rwiird to the sus|»i-ft-d uterine liisi-ase, and she 
Anally hut very reiuctuntly consentiii to do so. In this way it 
was ascertained that the fundamental tniuble was a retroversion 
of the iitenui. ostnx-iateil with a clinuiic suluu'ute luirametritis 
which, from time to time, under the proviH-ation of too much 
nnmiuK up and down stairs, etc.. bei-amc acute, t.'nder proi>er 
treatment the iianimetritis was suIhIuihI, the utenis was restored 
to its pru|ier posltlwi and kept then by means of a suitable pes- 



2(K) A MANUAL OF DISEASK8 OF THE EAR. 

sary, nnd flnnlly, witlmut aiiy further local tretitineiit or the vault 
of the phrtT'i'nx, tlii" tiiiiiitiiN Kmilually disapi>eared alt<^ther. 
Fruiii that tune to the iireiieiit (ii {>eri<>d of aboilt one year) the 
nniK)-pharyii{^iI catarrh and tile diBtressinK suhiective noiiwtt 
liave been so flight an to require no further use of tiie silver huIu- 

The coae which I have jiixt narrated in outline Is the only one 
of the kind that I remember to have seen. However, it has iui- 
pr«M40<l Tiie with the belief that I shall encounter similar casee not 
so very infrequently hereafter, and that their apparent rarity in 
the past haM proliably been due to the fact that I IihjI not ^ven 
much thought to the probability of such a connection ezi«tin^ 
between the two difieases, and consequently did not make any 
effort toitscertuin whether any inflammatory action was going on 
within the pelvic cavity, or not. 

The question will be very likely to suggest itself to some, Are 
not the reflex influences referred to alx>ve, competent to act aa 
the direat causes of n niiso-pliiiry unheal catarrh? As will have 
been remarked, I have si>okeii of them only as indirect causeit, 
that is, as factors which are competent to A^^^ravate and heighten 
a pre-existing but iwrhaps more or lesH latent catarrhal disease. 
I see no fundamental reason, however, why these reflei InfluenceH 
may not also, in certain casex. play the jiart of direct excitinfr 
causes; but I think it would l>e almost imi>osisible to demonstrate 
the ciirrectness of this bi'licf, and therefore 1 prefer to adopt the 
view which ajwigns to them a less tnde]*endent rftle. 

In discuiviiig the Ireatment of cases of chronic catarrhal inflam- 
mation of the middle ear it will not be practicable to lay down 
well-<1cflne<] rules of proceilure. Eitch case will have to be judged 
by itself, and the treatment— if undertuJten at all— must be made 
to flt the retpiirements of the [larticulur case. So far ait the second 
and thini cIiwhcs or grouiw of ciutes are conccrneti, it is generally 
useless to oven attempt to carry out thenij>eutic measures. A 
certain numWr of cases lielong jHtrtly to the first and partly to 
the sei-ond tn^iup. In these, and as a matter of course in all thoee 
of the first group, trcjitment is certainly indlcAte<l. Ail thedif- 
ffn-nt factors which may contribute to the continue<l activity of 
the catarrhal dis«':ise nmst lie CAn^fully searcheil out, and meas- 
un-N adopte<l to remove them or dinnnish their force. In all the 
younio'r [Nitients jial}tatiiin or rhinoscoiiic inHi>ection of the vault 
of the pharynx, or liothcombimKi, should not 1m> omitted. Hyper- 
tn>|thi(>(l glands in this region are by no means uncommon, and 
if they Im- pn-wnt all other theni[>eutic mi-asures are of trifling im- 
[Mirtance in comiMtri.son with their thonmgh removal by iustra- 
mciitn) means. As this luirt of the suliject is fully discussed else- 
where (p. 171 et Hti/.), I may lie iieniiitted to pass at once to the 
consideration <)f other matters. The appliciktionof remedial solu- 
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tioiu, preferably the silver eolutioiiB of different strcnfttlw, to the 
vault of tlie |>hHrynx, eoiiHtitutes the iwort efficient tueoiiH within 
onr rearh fur quieting the M«reting activity of the iiiucous iiiem- 
brane of thiit re^on, and of reducing the swelling which foniis a 
necemaxy port of the catarrhal process. As something supple- 
mentary to the doctor's efforts the patient may with advantage 
UHe three ur four timed daily a iiasal spray of listerine and wat«r 
(one i>urt of the furuier to three of the latter.) Theee meaituree, 
toftether with the inflations oocording to Polltier's method, eoui- 
prtse all that is ueeessary in the way of local treatmeut. 

As regards the removal of the remote exciting cauaee, I can only 
speak ii) a very general way, an a treatise on ear diseases is not 
the pr(i)>er plure in which to discuss disturbances of nutrition and 
Kantro-i litest inal affections or to lay down the law in regard to the 
management of uterine diseasefl. A chninic naso-pharyngeal 
catarrh, in a person suffering from lithtemia, is an excee«lingly 
stublmm affection to treat. Local applications alone seem to 
make very little imprexsion upon the swollen mucous membrane. 
In former years, befure I appreciated how important a part this 
lithiemic condition played in the causation, or at least af^rava- 
tioi), of thexe chronic catarrhs, I used to wonder at the insignifl- 
canoe of the results obtabied by my systematic paintings of the 
pluu^'iix with nitrate of silver si>Iutions. At the present time I 
con nee how irrational such treatment was. It dealt with a mere 
surface manifestation of the <lisease, while ignoring the chief 
underlying nauee. 

The proper way of managing these cases is to aim first at secur- 
ing the cinuplete ellminatitm front the circulation, and from the 
tissues generally, of the offending materials. Inquire minutely 
into the |>atieiit's daily life, as regards the amount of physical ex- 
ercise which he is in the habit of taking, and also as regards his 
diet (both food and drink). Alruorf invariably it wQI be found 
that the patient takes for less exercise, ei<]M>cialIy out-door exer- 
cise, than is CHsential to the pn>[>er etimiiiatiun of the waste ma- 
terials of the iHKiy. Insist npon it — in theca«eof a full-grown 
man— that be sliall get. on an average, not li-ss than four iuile« 
of walking daily, or the (-quiralent of this in some other form of 
o[>en-Bir exercise. In the ntntter of <liet, he should he urged to 
leave off cf >ffee, pastry, and all alcoholic drinks— or else to add an 
cxtramlleor t wo of walking ns an offset to these indulgences. A 
wanu bath every night, followe<l by brisk rubbing with a coarse 
towel, will stlmulattt the skin to i>erfonii its emunctory functions 
with increased vigor. Every morning, t)r e\-ery other tuumlng, 
on rising, aiitl at least lialf an hour liefore break fast -time, he 
shouhl take a heaping teosiHKinful of Kochclle saltH diiwilvetl in 
a tumblerful of water. This will sen'e the double purjwse <rf 
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faeilitatinK eliitiinatjon by wuy uf the IcKlnejti, and of stimalatinf; 
tile bowels to greater activity. A gloss or two of Vichy water, 
taken durini; the coufse of the day, between luenlB, will serve hb 
an additional aid in facilitating the processes of eliiiiination. 

There are not a few petients, generally men of portly habit and 
well-to-do in the world, who eeeui to lack the energy necessary for 
the faitliful carrying out of the§e instruotions in r^^rd to exer- 
cise, etc. They are so stereotyped in their daily business habitit 
that they resent any advice that calls for the slightest disturb- 
ance of these habits. Such patients often find it easier to give 
up their business altogether for two or three months; and when 
this is the cose J urge them to go abroad, and spend a month or 
six weeks at Carlsbad, Aachen, Baden-Baden, or at any other 
well -organized bathing establishment, where the system&tUed 
drinking of the waters, under competent medical guidance, to- 
gether with a simple diet, regular hours of retiring, and quiet 
uut-duor life, exerts a markedly beneflcial effect upon the Uthnuiic 
conilition in general, and u|>on the local pharyngeal eoiiditioD in 
particular. It seems strange that in our own country we should 
Htm latrk similarly well-organized liathing establishments. There 
certainly-is no lack of suitable medicinal springs, but, unless I 
am inadequately infonuefl on the subjert. there is not a single 
bathing institution in the itmntry where we can send a patient 
with the same dt^^ree of confidence as we can to Carlsbad, Aachen, 
or a dozen other places that 1 might name. 

In a few ctines, as. for example, those of women with uterine 
alTectioris. and iif men with rheumatic or gouty affections of the 
lower limlw. we cannot secure the <lesired amount of voluntary 
physical exerciw. and we are conse<|uently compelled to fall back 
uiion the less valualili' iiietho<ls of passive exercise— massage, the 
so-callc<l [Mirlorgynniitslics. etc While these means are not so ef- 
fective as giKMl ont-donr exercise {walking, riding, rowing, tennis, 
etc.). they can nevertheless be relied uixm, if carried out faith- 
fully and intelligetitly. to accomplish the same results in the 
courhe of a longi-r [leriiHl of time. 

There still reiiiains Ut l>e considere<l the quciition. Per how long 
a time is it desirabk' to continue the local applications to the 
vault of the pharynx ? Here, again, we arc dealing with a matter 
which cannot l)e bn)Uglit within the jurisdiction of flieil rule^ 
In the acute and subacute cases of c<)nii»aratively recent origin, 
the question [ini]K)unde(l above Is generally an easy nne to an- 
swer, for the return of the hearing to the nonnal standard and 
theilisapfiearanceof all other subje«-tiveanral symptoms indicate 
clearly enough that it is time to stop treatment. But in the 
cliniritc cases we can only h(i]H'. at l>est. to restore a [tart uf the 
lost hearing, and it therefore iHi'omeN n ilifHcidt matter to deter- 
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mine the particular time when our thernpeutfc proceduree Khali 
have ceatied to accomplioh lieneflcial efTectH. Roufthly »)>eakintc. 
I may nay that local treatiupiit will be found deMirahle fur a eon- 
tinuouH period of n6t leiw than two weektt nor more than nlx; the 
applications being made regii'arly on alternate dayn. The reHUlta 
of the treatment tut shown in the condition of the noBO-pharj-n- 
getH mucous membrane and in the patient's subjective condition, 
iDuat detenuine whether the shorter or the longer of theticperiotls 
will be required in any given case. After the parts have liad a 
rert of a few weeks or months, it may be found desirable to re- 
sume local treatment for a short time, in order to subdue aftalD 
some fresh lightint; up of the old trouble. 

The prognonis, in castw of chronic catarrhal inflaiumation of the 
middle ear. is in most instances not good. A pereoii who has been 
noticeably deaf for a period of several years, as a result of the 
slow and insidious prt^ress of catarrhal diseaxe, may diaiuuM all 
hope of recovering any material part uf the lost hearing power. 
This is emphatically true of thotie individuals who hear better In 
a noise, and of those who alrewly show unmistakable evidences 
of the condition describe«l as seleroMS. On the other hand, thoae 
who belong to the first of the three classes descriljed nt the lie- 
ginoing of this chapter, often experience a verj- gratifying degree 
of improvement under treatment. Not Infmiuently [wtients 
apply, not for the relief of the deafness — for they express boldly 
their belief that it cannot be l>ettercd by treatment — but for the 
relief of a distressing tinnitus. To such individuals we can often 
offer some slight degree of lioi>e, esiteoially if we l\nd the pharyn- 
geal mucous membrane to be in an inflamed and swollen condi- 
tion, or :f we find that some disorder of the stomach, liver, intes- 
tinal canal, or uterus is promoting, reflexly, the congested state 
of the pharj-ni and ear. Furtbenuore, it is not a small achieve- 
ment to bring the naso-phar>-iigeal catarrh (and the associated 
aural disorder) to a condition of latency or less pronounced <u;tiv- 
ity 1 and I lielieve tliat we can Justly claim, as therajM-iitists, to 
be able to occotupUsh tills in a large pruportiou of cases. 



CHAPTER IX. 

ACUTE PURULENT INFLAMMATION OP THE MIDDLE 
EAR 

As I liave already stated in another plawt, Ixvtb tomiB of acute 
inflaiiuuatioii of the middle ear, the catatThal and the punilent, 
rarely originate in anyother way than by an exteuHion of the irri- 
tation or infhininiation from the naso-pharyngeal gpaee along the 
EuKtachion tube. In scarlet fever and small-pox it im quite possible 
that the Inflammation peculiar to these diseases may develop pri- 
marily in the luiildle ear, aa well as by extemiioii from the naao- 
pharyngeal epaj^. However tills may be, the fact remains that the 
nasal or naiio-pharj-ngeal syinptoinB osually precwle the auraL 
Scarlet fever stands lit the head of tlielistof diseaaeis which areapt 
to be followed or couiplleated by a purulent iuflommatlon of one 
orbothniiddle ears. Measlee should perhaps beplace<I next on the 
list; and then follow, in about the order in which I niuue them, 
small-pox, typhoid fever, cerebro-spinal meniiigitiit. Another 
very oomiiion cause is an acute "cold in the head," or naao- 
pharyiiKeal witarrh. I have known heat-prostration to be fol- 
lowed by acute purulent inllammatioii of the uuddle ear. A 
blow, a fall, or a dudden concussion of the air may induce a simi- 
lar iiiflaiuiu at ion. During the summer semtou, uoean-buthlng, or, 
rather, bathing in salt water, iigurea prominently as a eauae of 
pnrulent inflammation of the middle ear. The different methods 
of flooding the nasal passages with remedial eohitionii or with 
simple water are all liable to produce an acute inflanunation of 
the middle ear. Dr. Comwell, of Tonngstown, Ohio, in 77o( 
Traiisantlons for November, 18T9, refers to a ca«e that occurred 
in the Brooklyn Eye and Ear Hospital, in which an acute puru- 
lent Inflammation of the middle ear followed the introduction of 
the vapor uf chloroform and ether through the catheter into the 
middle ear. Finally, in addition to these, I should mention the 
establishment of on artificiiU opening in the drum -membrane as 
a not uncotimion exciting cause of the change from an otitis media 
catarrhalis, with a serous or mucoid exudation, to an otitis media 
purulenta. 

It is held by some authorities that a diffuse Inflanmiatlon of 
the external auditory canal may extend t« the middle ear, and 
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set up ttiere a purulent inflaiHiuation, with perforation of the 
nieuil>mna tyiuponi. I do not r«nieiuber ever to liaveseon a cone 
in which this sequence of events, the reverse of that which we 
usually encounter, took plow. I should feel much more diapoeed 
to believe in the development of oti otitis lueilia purulentu from 
an extension of an inflaiimuttion of the brain or its meninges, as 
is claimed to be a fact by some Glemuin authorities. 

Pathology, — In my description of the acute catarrhal form of 
inflammation of the middle ear, I spoke of the changes observed 
in the dm n) -membrane when the disease hod reached its hiithest 
point. These appearances are precisely the same as those ob- 
ser^-ed in the purulent form of Inflammation at a certain stage in 
the prn(fre«8 of the disease. While in the catarrhal form these 
appearances from that time forward steadily l>econie lees and lese 
marke<l, until flually the drum-inenibrane returns to its natural 
state, ill the purulent variety n series of other changes flrst takes 
place l>ef<ire the stage ol retrogression and healing sets in. These 
changes, which I will now endeavor to describe, ore proliably 
never all nlwerved in a single case. On the other hand, an attack 
of acute purulent inflaium^tion of the middle ear can scarcely 
run its course without developing oue or more of them. 

In well-marked cases, one of the moet characteristic changes 
often obsen'ed is the formation of a sac or bleb, containing a 
cotorlees or blood-stained serum, at the upper boundary of the 
drum-meinbrane, close to the short process of the hammer. Such a 
bleb may fonu at any point of the i>eripher}' of the druiu-mem- 
bnine, though it is more apt to fonii at the point mentioned than 
at any other. The main trunks of the blood-vescels of the mem- 
braiia tym|>ani congregate at tbis spot, and the strain upou tliem 
when inflammatory stasia takes place is probably very great. If 
a rupture of one of these vessels does not take place, the bleb§ 
formed will be perfectly colorless; generally, however, a rupture 
does take place, and we then And a dark purplish tuuior occupy- 
ing the region of Bhrapnell's membrane, and concealing a port of 
the membrana f ympani. With regard to the size of these cystic 
tumors, I may state that I have sometimes seen them of sufficient 
slie to nil the inner end of the meatus and completely conceal 
the dram-membrane. In the majority of cases, however, tliey 
are much smaller, viz., from the size of a pin's hea«l to tluit of a 
No. 2 shot. These tumors are occasionally seen in cases of acute 
otitis metliiL catarrhalis, but they are far more coimuon in the 
purulent fonn of inflammation. 

The development ot a bulging condition of the jtosterior half 
of the drum -membrane is unotht-r change which may be said to 
be almost always present in the rMiUy acute cases when they 
reach the proper stage. This bulging Is of ooane doe to the 
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prensure of the fluid exiidHtion that is contained within the tyrn- 
jmnuni, and thftt i» oonstantiy inireBiting in quantity. In some 
caties it developa at a cnini>aratively early stage ot the attack ; in 
ittheni it niay not occur until after the timueu of the drum-uieiH- 
brane and sumiuiiding aliin of the canal have become bo much 
inOltrated thiit a <liHtiiict convexity (outward) of the posterior 
half of the membrane can scarcely be lecognlied. 

Siniultaiieoufly with the development of the bulging condition, 
and BoiiiHtiuics previouB to tliat event, or independently of it, an 
exudation of fluid takes pliio« upon the outer or free surface of 
the d rum-men itiranc. At first this exudation causes the dermoid 
layer of the membrane to become white and opaque. Then fol- 
lows a period of several hours, or two or three days, during which 
Kufiicieut fluid is thrown off from the inflamed drum-membrane 
to render the external auditory canal per(-eptibly moist. In this 
scanty wcretioii whitish flakes or masses of epidennis are usually 
found. The druni-meinbranc, during this j>eriod, is apt to pre- 
sent a whitLsh appearance. Ordinary syringing or mopping with 
the cotton-hi)liler, armed with eott<m, will often fail to remove 
this oiiti'r whitish layer, and thus a novice may easily he misled 
into lH>lieving that he is looking at a pale and uninflamed druui- 
luembnnic. With thi:^ tdd of the slender middle-ear probe or the 
smaller curette, one can readily satisfy himself that beneath this 
whitish, soaked epidermis the drum-membrane presents all the 
apiMvirances of bein^; intensely inflauie<l. At a somewhat latf-r 
eitaf^> this clinging:; of the siiakeiiepideruiistu the subjacent tissues 
ceases to Im' a noliecable feature. 

The pjtrtit'i]Mitii>n of the soft [lartH of the mljacent external au- 
ditory canal in the iiifluiiimatiun of the middle ear is an event 
that would Iw natundly e)ii>Mrtfd, in view of the intimat« vascu- 
lar and nervous r(>liitions that exist between these two regions. 
In Ihe les.H severe ciisi-s this part iciiHit ion is verj' slight; in the 
mor(' severe oni-s it may leiui even to the complete obliteration of 
the cidibrc of the osiK-onH [xirtion of the canal. 

Agiiiii. the druiti-inembruiie. [xtrtly under the effects of the 
presHUD' fnitii within and |>artly thnmgh the melting away or 
(ieath of a limited |K.rtion of its substance, gives way at some 
(Kiiiit. and thus iilTonls relief from the tension of the fluid in the 
tymisuniui by furnishing it with an outlet. Such a perforation 
may develop at any piirt of the drum -membrane. One would 
exjMvi that theiHirt most likely to lM3comethe seat of sucii a rupt- 
un- would Is' the ccntrid jKirtioit of the posterior half, where the 
tenHion uKiiatly sf-ems to l>o Kreat4>st. Wliile the tension may 
seem to l>e greater iit this i>.irt of the mcmbnma tympani than at 
any ollxr. it is probably a fiu-t that the tension is equally great 
at all points ot the membrane. If this be a fact, the appannt 
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dllTeivnce in tenxion must be due to an optical delusion, which 
ill turn is prolutlily favored by the circuiiiHtan<>e that the pos- 
terior half of the drum-uiembrHne is much nearer the obsen-er's 
eye than the anterior luilf. From the fact that the perforation 
may oc<-ur at alnioMt any part of the membrane it is fiUr to a«- 
vuuic that the rupture occurs at that spot which Is weakest, either 
throufch a congenital or tbrou^cb an acquired defect in the nutri- 
tion or stnicture of the part. In ncarlet fever, and perhapo also 
in e>iiiall-[iox, it in probable that an actual death <if a limited area 
of the drum-membmne — or souietiiiiM even of the entire mem- 
brane — hoH more to do with the <levelopment of the i>erfonition 
than ban the direct force of pressure. How elne can we explain 
the enormous Imwes of dnim-membrane tiefue observed after 
scarlet fever in younf; children? I once hiui the c)pportunity of 
ciliservinK tins f^nuluai nielting away of a cimwiderahle jwrtion of 
the menilirnna tjtupani in a buy four yeani old. I wiu calle«l to 
see him soon after des(|uaination ha<) ceaited, and perhaps three 
or tour dayH after he had be^un to cnniplain of liis ear. The 
canal was sliKbtly moist, and the drum-membrane was covered 
with a whitish pasty material. There wiw only a moderate dei^ree 
of hulKiii^;, and the boy complained very little of pain. In the 
course of one or two days 1 recotniiietl the exi«tpnc« of a small 
perforation in the central portion of the lueiubrane. Little by 
little this perforation increased in size nntil, after the lajwe of 
alwut two weeks. It measured [lerhaps a full millimetre in diame- 
ter. 1 then lost sl^ht of the child for a ]>eriod of neitrly one year. 
Durinit this interval the niother had occasionally observed a slight 
diM-haiye from the ear, Irat she attached very little Imiiurtaiice to 
it. On cxaiuininii; the ear, I was surprised to And tliat the entire 
central [lortion of the drum-inembrane had been destroyed, the 
opening which reuiaine<l measuring easily four millimetres in 
diameter. 

Caaes of acute purulent inflainiuation of the middle ear differ 
ver>- materially one from another in respect of the degree of 
swelling of the mucous membrane. In some the Inflammation 
seeiiiK to spend itM'lf in throwing out an abundant secretion from 
the free surface of the mucous membrane, which in that event 
undentoescompamtlvely littleswplling; while in other cases — and 
these are usually the more severe ones— the mucous membrane 
l>econ)es enormously swollen through inflltratiim of Its tissaen. 
It is probably under c^mditions like these that the atlhesions and 
false Imiids oocasitmally olMterved in the mid<))e ear are formed. 

Finally, in every case of acute purulent inflammation of the 
■nid<lle ear, it is lmt>ortant to bear in mind that the communi- 
cating system of cavities, the uuistoid antrun) and surrounding 
cells, ean scarcely etwape being involved to a greater or lew degree 
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in the itiflaiiiiiiation. At one or niore points veesels pierce the 
bony roof iif the tympanum, and along these the inflaiiiinatlon 
spreadH to the dura mater and inenibrane§ of the brain. A local- 
ized inHihigitiK iniiy be asgumed tn exist in every severe vase of 
ariitr pvnilent inflammation of the middle ear; though, as a 
niiitti-r of coiirHe, it in only in a very small minority of the cases 
that it k|)ivmIh to the veiitriclcfl, involves the brain-Bubstajice 
proper, or iMtcoiiies a more general mcnfn^tis. 

Symptnmntulogy atiil Course of the Diseane. — The development 
of ]>ain in the ear in the most striking, if not the first symptom 
noticeil hy thf putieiit. In infaiitx, and even sometimes in chil- 
<lren two or throe years of age, the physician ix often puzzled to 
know what ails the child, and the first hint that he receives with 
reganl to the real canse of the patient's fretfulneas and feverish 
condition is that afFordctl by the a)i)>earance of a slight discharge 
at the outer orifice of the ear. Teething is very apt to be au- 
Bumetl as the cauiic of the fe»'er, and thus many a case of severe 
infliLmmatJon of the middle car is allowed to run its destructive 
course unrecogiitzeil anil consequently unchecked. It is great); 
to l)c rcun^ttei] that physicians it) general practice should not 
more frequently susi)ect an fnflanied ear of being the source of 
thcKC ol>t<cur(' attoi-ks of ilhiesH in children. Upon the develop- 
ment of iL [M'rforution. the patient often experiences marked and 
speeily relief. " ] felt si>niething give way in the ear, a watery 
discharge ap()eare<l. and the |>aiu soon subsided," m a statement 
■whii'li one often hears jiaticnts niake. In many cases, however, 
the mptiirc of the incnil)nuic alTonls little or no relief. This is 
prolxibly due. in the great majority of instances, to the insuffl- 
eient size of the outlet. As the pus can only escape under consid- 
erable pressure, when the iierforatioTi is small the tension, which 
Is the chief cause of the iwiln, continues, aii<l the patient of course 
ex)N<rieiices little or no relief from his suffering. In a few cases 
the KuHtachiiui tulie uffordH an outlet for some of the exudation, 
anil the (>atieiit can distinctly fi'cl the lluid tricklhigdown the 
Kide <if his na«o- pharyngeal space. These coseo, however, are 
enmiiaratively rare, for as a nilc the (Niris surrounding the tym- 
panic orifice of the tul>e are so much swollen that even com- 
]ir<<sse<l air fails to e(Tc<-t a, [NUwigc thR)ugli it. Among the symj>- 
tiitiiH of minor ini|>ortani>e may Ik* mentioned: a sensation of 
fulness an<l wnuetiiiicH of Ihroliliing or pulsation In the affected 
ear: Mulije<-tive sounds of various kinds, such as roaring, singing, 
whistling, etc.; more or less market] im|>ainnent of hearing In 
the affectiil ear; iiicrt-owil |>ain when the jaws are opened and 
shut ; tcnderuisN oij presHure over the orifice of the externa) audi- 
tory canal. et<-. The two likst-name<I syn)))toms indicate that the 
iu&uumutionhassprL-ad from the middle ear to the outer meatus. 
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All thew symptoms iiiay then frnuluiiJIy Fnibslde, and In the 
course of ten days or two weekM rn)in the onnet of the di§eaiie the 
p&tient may be quite well again and free from oil sytuptoiue rff- 
erable to the ear. Such an attack, in the oouree of which no 
alaniiiiiK Bymptoma manifest theinselvefi, may be demgnated as 
one of moderate or average Reverity. 

The following ease affords a pood illustration of the course pur- 
sued by a simple, uncomplicated attack of acute otitis media 
purulenta: 

Tlie patient, a boy four years of afce, b^ran to oomplain of pain 
in the rlRht ear early in the afternoon of May 3(1, 1STT. He seemed 
unnaturally languid, and itianifeHteil no ilesire to take part in 
the other children's play. In thetrourtie of two or three hours 
the pain disappeared. During the night he awoke several times, 
and each time complained of hif ear. 

May 31st.— Frequent imroij-sms of pain, of dhort duration. 
Hembrana tyiiituuii red and swollen; near its |MN<terior border, 
low down, the denuoid layer is raised into a well-marked bleb 
by an effusion of serum between it and the deeiwr layers of the 
membrane. 

June ist.— The child slept well last night, after taking two 
drops of Magendie's solution of morjihine. A few paroxysms of 
pain during the day. 

Junes. — Patient slept well last night without morphine. No 
pain in the ear. No apjireciable heat <)f skin an<l no acceleration 
of the pulse; yet the child refuses footl. and looks pale and lan- 
guid. Early in the afternoon the ear became quite painful, but 
In the course of two or three hours the itain disappeared again. 

June 3. — Patient awoke this morning with a sharp earache. 
Pressure Iwth in front of and bebinil the ear causes pain. The 
posterior half of theniembranatymiHiniisnow(IO A.M.) marke<lly 
bulging and of a difTusely re<l color. I incised it freely, and gave 
exit to a blooil-stoinetl serum. In lessthan ten minutes the chihl 
fell asleep and slept soundly until 4 p.m. While he was asleep 
the discharge from the ear— a pinkish 8«'rum — was constant and 
very abundant. At five o'clock he took food, for the first time in 
■everal days, with api>arpiit npi>etite. The ear, he says, is en- 
tirely free from juun. 

June 4.— The discharge is growing thicker and more like ordi- 
nary pus. So return of pain. A|)|>etite good. Expression <)f 
countenance ha« entirely changed. 

June a— Discharge has ceasetl. 1 trim)- men d>rane has almtnt 
reiiumed itii natarai appearance. The lioy seems to be perfectly 
well ogiiii). 

tn this case the disease developer! in n perfectly healthy ear. 
The subject of the disease, furthenTtore, was a healthy i-Iiilil. 
The«e two facts explain in a meaKure why the recovery was so 
prompt and complete. In adults, and et>i>ecially in those who 
have iwMwiI through previous attacks nf inflammation of the 
middle ear, recovery takes place as n nile mote slowly. The fol- 
lowing cose fumiMheti a very markiKl instance of the slight healing 
powers pnwwsKd by eoiue Individuals: 
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Nuid that during tht; previous two or three weeks lie hful l>€>en ao 
iiiuc-h aniioye<I by a ImuI i-old in tile head that he had reiieat«cl)y 
NiufTed warm salt water. He had never experienced any but 
ffixxl efTwtH frijiii this proeedure. A few houm before calliiiR ti> 
nee me, liiiweVLT, he bepiii to he eoiisciuus of a sensatiim of fu|. 
iiess ill the rinht cur, and, as he ha»l passed throufch severaJ at- 
tacks of acute inHniiiiiiation of the ear. he felt anxious lest this 
Kiitrht [tntve to lie the t>epriniiin(; of a frewh attack. 1 exaiiiine^l 
theritrht ear anil found tlieiiiembninatymiiani slijihtly conKe«te<l 
at the iH'ri]>hcry. esmfially su]>eriiirly and aloiiK the handle of 
the baiiitiier. Watch heard at a tlistance of ei)fht or ten inches. 
1 advJMetl him to send for lee<;het) anil a Clarke's douche if actual 
liaiii Hhuuld come on Inter. 

t >n February 3d 1 yihiteil the itatient at his house. He reported 
that noon after he retume<l home from my office the pain in the 
ear hecnuie quite iievere, and continued thr<iuKhoiit nearly the 
entire ninht. Toward moriiinK he heard nioist sounds in the ear, 
and at G A.^c. he ex|icricnee<1 siniultancously a wnsation of relief 
from pain and a profunc oulpoitriii); of liliKxIy serum from the 
ear. At 11 a.m., when 1 visitoil him. I found the pillow, nlt;ht- 
powii, handkerchief, and numerous pieces o( cotton-wot)! fairly 
so)ike<l with the ilischartre. The iiaiii had disappeared! coiii- 
pletely. The inner end of the cannl was no Hwolleo that I eoiilil 
onlyniakeout tlieexisteiiceof accntral perforation. Theewolleii 
piir'tH were pon.'cii with hlooi) and li>oked puqile. The remaindi-r 
of that dnv the djxcharfre continued to Im; very profuse, Olid still 
aijpeareii like bloody serum. 

The folliiwini; day (Febniary Sd) the dischanite steadily dimin- 
ished and In-Kan to prttvi morp yellowish. On examination with 
Die sjiecuhim 1 found the (H-rforation to lie a little larger than 
the lii'Hil of u pin of avpra^e si/.e. The swollen walls of the caital 
hail lost thcirjiiiriilish line anil ucrcsiTUply niiik. andledsawolh-n. 

From this time forwanl, for a jierifH! <jf aUiut two weeks, little 
or no chanire t<Hik place in the condition of the ear. The diti- 
chanre, which wa.i only mn<ientte in (piantity, never heeaiite 
thick like pus, nor did it asKumc aiiv of the characteristics of 
mucus: it rcmaineil tliiii and very yellow, or at times yellowish 
in^'cn. I'owdercil iiHloforiii. powdered l>uriie«1 alum, and hoIu- 
tioiis of nitrate c)f silver of ilifferent strennths. all failed to exert 
nnv very marki-il etTc<-t ujhiii the dischann'. As the imtient hiul 
lieen triati'd for syphiliN eighteen or twenty years previously, I 
lhoU(.'lit Hint this [xjison mitrlit (xissihly have somethinir to' do 
with the remarkable slii(;t;ishni'SH of the [larts. and I acconliiiKly 
pnwrilwil the bichloriiie of mennirj- (,', ipe.) and iodide of iM>tii8- 
siuiii (tfr. X.), to Im- tukeii three times a day. Finally, as a last 
resort. 1 iKlvisetl the imtient to visit Florida and remain there for 
(inc. two. or thre<' wi-eks. accoriiinu to the effects producHl u|M>n 
tlie ear. This advice was follow(-<l, an<l the change of climnt«, 
scene, and diet accompli sited what local treatment >iad faile<l to 
<]ii. When the patient retnnieil. after an absen<-e of a little over 
thn'<' wii'ks, I found the ilrnio-niemltrane IuiiUhI, and the adju- 
ei'iit ciiiinl onlv a very little swollen. The dlsehartK liwl ceuMHl 
aln-.-tdy M'veral days previously. 

In the eiisc just narratetl I sliould have mentioned the fact that 
tlic iiatieni bad iH-en for years alu-cted with an aiwnivatetl uaso- 
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phaiyn^eal catAirh, At the tiuie when I cxaniinetl hit) throat, n 
iDAKH of very tough, dirty yellowish mucus occupied the naso- 
pharyngeal cavity. Beneath an<I around it the mucous membrane 
was very red, dry, and swollen. I made several applications of 
nitrate of Bllver to these parts, but the beneficial reeultK produced 
were very slight. It was quite prolMble that tliiK pemiiitently in- 
flamed iMndition of the naso-phai-yngeal niuouus uieiuhrane cun- 
tribute<l materially to keep up the inQamed coaditiun of the ad- 
jacent tympanic iiiucous membrane. 

Hiitne pereons poBsexs a deridetl predispneition to acute inflam- 
mation of the middle ear. This is particularly true ut children 
with enlarged toiksils and marked chronic nasivpharyngeal ca- 
tarrh. Every fresh "cold in the heul'' in such individuals usu- 
ally means a fresh attack of acute inflammation of the middle ear. 
If we examine their purs during the inten'al between the attackn, 
we rarely fail to find the dmm-memhrane more or less congesttsl 
and d^snerally drawn In l»eyond its jtroper plane. This predls- 
piwition is olwerved much le«s often in adults. The most strik- 
ing caMe of the kind that I can recall is that of a woman, a seani- 
stresB, alwut thirty-flve yeaw of age and in apparently vigorous 
health, who during a period of alwut six years had at least as 
many well-marked attacks of a<>iite inflammation of the right 
middle ear, — some of them ending in a perforation and a dis- 
charge of pus, others subsiding without going as fur us this. I 
treated her during three or four of these attacks, ami each time 
relieved her of her intense pain by freely incising the iNMiterlor 
half of the membraiia tyni|>ani. The eiujtloyment uf leeches 
and the hot douches simply afTordetl temiMirary relief. After 
each incision the diM'harge of pinkish serum was very abundant, 
and the sul>se<|uerit purulent discharge generally lasted but three 
or four days, the membrana tym]Huti then healing pr(>mi)tly. 

The following cAse affunls a good iUustrution of a somewhat 
higher grade of Inflammation : 

The patient, a htdy about lortr Tears of age and of decide<lly 
nervous temiteranient, cuntracted u bud " cold in the head " dur- 
ing the first week of Hepteiiil>er, ISTW. In the coufiie of two or 
tliree days she liegan to ex|>erieiice [>ain in the left ear. Various 
measures were enipliiyeii to relieve it, and among other things 
teeehes were a))plietl in close jiroximity to the outer orifice of the 
ear. The |iain, however, steadily increased, and at the time I 



flrst sjiw her (8ept«nit>er IH, IHTU) it involved the entire left side 
of the head. Uhe could heiir the ticking of uiy wutcli at a dis- 
tance of only half an inch (!'{). On inspection I found the n 



HiMike<l a|t|MMtrance. Tlie parts lninie<l lately lK)rderiMg ui>on tlie 
membrane were intensely red anil iniNlcralelv swollen. Ether 
having beeo aduiiuiatered, I made a free iiu^ou through the 
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IKKrterinr half of the lufmbranc. ami cjurie*! it upward throngh 
a IM>r1iiin of the rptl and tiwullei) tiwuMt <>l tho pcMteriur fold. A 
iM.Ti*-i>uriilent fluid <N>ze<l throuKit the artificial i>|>eiiinK. 

8ei>teiiilx-r 19th. — The hot douche wan u^^wl freely after the 
drum-ineuibrane had l>eeii inirised, and the i>atieiit n-iiuune<l fre« 
from [>ain for several hourx. This uiuniinK she in afcain in nufler- 
fng. As the douche is u»e<l verj- frequently, it is iuiixMwible to 
state how free the diMcharife in. ( )ii exainininir the n|{ht ear. uf 
which Bhe now coinplufiix verj- ilp<'i<lf<ily for the flmt tiuie. I find 
the membrana tyitiiuuii and HumiuiidinR parts in etiaentially the 
(uiuie condition an that ulixcn'ed on the left side yesterdav. Fnut 
incixion uf the {Mmterior half, to lie followed by the UHe tit the hut 
douche. 

lieptt'iiil)er 20th.— Pain in the ritrht ear relieved; slif^ht watery 
discliarjjre this uioniinK- I'ain in the left ear was severe durinff 
the fireater part of the uit;ht; towanl iiioniiiig it diuunished, and 
she wa» able to slivp fur three or four houm. On examination I 
find the left <inui]-iiicinbrane concealed hy a Hoft, {kale flesliy uiaim 
which oci-upies the inner enti of tho uieHtuxaiid appearetubit 
attached to the i-entral |K>rtion of the iiieuibruna tynipniii. By 
pulling u|Nin it with the fnn-eiwt 1 awertained that'its ])edunc)e 
was entm;r<'<l i»'tween the lips of the artificial openinfc in the 
(Iruni-uiemhnuie. Further traction cauHe«l the iiuum to break ofT 
at the iHTf"mIi<)n. The diiicliurp> from the left ear so far as I 
can litarn, has \n.f-n slight. 

Keptemlier 2lMt. — I^nt eveiiiiiji. while I was out of town, the 
IMun in the left ear be4-ame quite severe. l>r. Sexton, who was 
sent for, found the iMwterior half of the left druiu-iuembraiie 
niarkwllv hulf;iu(f, uud re-iui-is<-d it. The incision afforded relief, 
but at the jireseiit time (H i'.m.) the pain is attain quite severe. 
On insiiection I found a fleshy maxs oi^-upyini; the inner end of 
the left meatus. It was of a ]uLle jiinkish hue, but at one part it 
pn-M'nte<l u dw-idttily nil color. By pullhiK ui>on it 1 aiirertaine«l 
that its jMHluncIc was held fitst between the lijw of the uerforu- 
tioij. In all oMtward rcMiN-cts, therefore, it was like the luass 

Iin>viouslv removed. By incanfl of the forcei)s aad Bloke's snaru 
rcmoviil all of it that was within reju-h. L nder the iiiicrowiope 
a teasc<l KiH-cimeii jiresented the a|ii>earHn<-e of a homogeneous 
mass of ifark trratuiles, intersiH^nscd here and there with red 
hliHHl-coqiunclcs whose circular outUneH were liarelv recomiiui- 
lilc. 1 II some places there were indistinct evidences o/ fibrillation. 

f^i-plenilx-r 22il. — I'atieiit pUKsitl a \HKtT iiiffht. To-day (1( A.Sl.t 
thi'rc is tend crm'Hs over theMpiamous [Kirtionof the left temnural 
bone, over the mastoul pnH-eK.i, and down ulonf^ the leftwdeof 
the twi-k. She I'ouiplaiiiK of a dull, heavy |>iLin in the left temple 
and eychall. The left eve is liliKslNhot. At M P.M. 1 found Che 
iKitii-nt in so niuch HufTcrinK that I <lecid(Ml to convert the linear 
nicision in the left druiii-uieuiiirane into a T.sluii>ed one. In the 
ho[H- of alTordinK an unolwtnicteil escape for the emdatioD in 
till- tyiiiiMiilic cavity. The iiatient having first liecn reiideretl 
unconwioiiH l>y means of elher, I carried out this step, and also 
niade a lon^ and il<-<-p incision over the mastoid process. 

K<i>tendier '.'^1. — Ky aid of o])iuni and iMiultictv |)atient paaoed s 
fair niKht. Tliis niomtnt; (11 A.M.) 1 flnil hw almost entirelv free 
from iiaiii in the left ear Tlie |)ain in the ri^ht ear Mmtmaem, 
but is nut M'vi'n-. The <lltH-h]ir»re from Ixilh ears is still quite 
wati-ry in churiu'ter and not abtindanl. At II I'.M. the pain In the 
ri|{ht car iN-cjime severe. Wh(>ii 1 sjiw the i>atieiit at T.UO p.m. 1 
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found iliH-ide<l tendemete over the iimntoif) i>rnpe(if< btit no (pdetiia 
nor re<lne(ui of the ftileKiiiiient. Etlior hnviiit; lieen administerei), 
1 made a free inoitdon through the poHterior half of the ri|i:ht 
druin-nieiiibraiie aiid also thruuRh the mastoid inttfruxi^nta. 

Heptotiiber 24th, — Patient ttlept the (greater part of the night, 
and thiw niomine she sceiuB to \te every way better. The dw- 
ehitTK^ fniiu both ears itt now distinctly purulent in chara^«r, 
thoufcli not abundant. 

Oetober 1st.— Steady iinnroveinent wince last note. Ijeft dniiii- 
Ilienibraiie has nearly healed, and the diHCharge has cen«ed. On 
the riKht side the diHchiirge still continues, btit it is et«adily di- 
minishitiK in quantity. Moderate pain at times In both ejus. 

OetoIxT Hth. — Right druni-niemDrane has healed. Patient is 
now entirely free from iwin. 

About ten dnvs later 1 found Ixtth druui-iueinbraneo appar- 
ently nonnal. i^ifarati the patient could Judge, the he&ring had 
been entirelv restored. Un teHting it with the wateh, however, I 
found a slittfit decree of iiiipainueiit. 

There are two or three points of interest in the eaao which 1 
have Just narrated. In the liret place, linear i>amcenter<iit of the 
left druiu-uiewbrnne aflorde*l only a tetii|H)rar>' relief from giain, 
and that, too. notwithstanding the fai-t tlmt the oi>cning, al- 
though slit-ahftiied, was of ample length. In the second place, 
the development of a mass of fibrinous material in the middle 
ear, and its expulsion from that cavity tbrougli the perforation 
in the drum -membrane, are events of very rare owrurrenw. Shall 
we, with Dr, J. Ome Mreen, of Boeton. conciider tlie attack as one 
of a high grade of inflamnkation ansociatod with an exudation of 
a fibrinous material, or shall we consider it as one of a simple 
acute Inflaniniation ansociated, accidentally, with the formation 
of an ordlnarj' clot of blood? So far as the microscopic examina- 
tion throws any light upon the question, either hypothesis may 
be the true one. But if we compare the j>cculiar conditions ob- 
served in this left ear on two different tlayii, with those observed 
to hundreds of other ciinilar eases, in many of which blood-vessels 
must have been divided just as freely as in the present case, I 
think we are jantifled in drawing the conclusion that Dr. Green's 
view is the more plausible of the two. and that the fibrinous 
itiasscs observed were in reality ezudation-uiasses and not blood- 
To revert to our ftn^ point, viz., the failure of linear paracente- 
sis to afford relief from [Miin, 1 have verj" little doaht that it 
should be ascri)ie<I to the obstruction interpoee«l by this fibrinous 
material. Steady and marked Improvement followed the estab- 
lishment of an angular ojieniug in the drum -membrane. Such 
an opening pennitted the freest possible escApie of all the products 
of iiiflauiiiuttion. wliile the 8lit-shape«1 o|iening was probably soon 
rendered uselem for tirainage parjMwes by the accumulation of 
the fibrinous UMt«ial which effect oally closed it. 
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Thp (ollowing oase preeents still another type of lu-utc purulent 
iiiflamiiiation of the middle ear, viz., one in wliicU the mastoid 
cavities pnrticii>ate to a certain extent in the inHiituiuation utuioat 
from the very beginning of the attacli. 

The jMitient, a txty ueven years of age and in excellent phyeit^I 
condition, was attacked with a Kevere pain in his right e«ir on the 
22<1 of March, 1870. VariouB measures were tried, but tliev all 
failed to give more than temporary relief. On the 24tii of Slarch 
(II P.M.), when I first daw the ■>atient, 1 found the following ron- 
ditiomt : body temperature, taken In the mouth. 102° P. ; external 
auditory canal noniuil, except in the immediate vicinitv of the 
tlruin-membmne. where It was red and somewhat swollen; the 
drum-men ibrane itself was covered with a white, pasty coating 
of epithelium, beneath which the parts were of a bright red color. 
Althoutfh there wa» no noticeable bulging of the posterior half uf 
the membmuc, I thought it better not to wait for this, but to 
perform ^mracentesis at once. No visible escajie of fluid followed 



March Soth.— Clarke'n douche with warm water was used freely 
during the night, hut yet the l>oy passed a [Mjor night, obtaining 
very little relief from his suffering. There is now a scanty watery 
discharge from the ear. I'ressnre over the mastoid region causes 
him to wince. One leech to be applied to this region, and the hot 
douche to Ih- U!«e<l freely. 

Itliirch 20th. — Another bad nigt)t. Toward morning, however, 
the discharge liecame profuse, an<l the pain disappeared entirely 
in the course of a few hours. 

April 2d. ^Yesterday the ear again beeame painful. The boy 
had felt so well for several days that his ]>arents allowetl him to 
nni about as usual. To-dny I find him crj'iiig with pain, lii- 
s)>ection shows the inner end of the meMus to lie alnuist cloxed 
by the swelling of the wift parts, espwially along the upper and 
liiwterior wall. Di-cidtil tenderness over the mn-stoid procecs. 
(Vrvii-nl glands enlarge<l. MiHlerate fever. Free Incision of 
swollen {Mistcrior wall of the meatus. Poultices or dry heat to b« 
a]>{>lied externally. 

April :t(l.— Pain has mmlerateil. 

April 4th.— roiitiiJiieil improvement. 

((omplcto recovery followed in the courBo of about two weeks,) 

The tenderness on jiressure over the mastoid priHvss furnished, 
in this casi', goiKl evidence of a certain degree of i^riostitis of 
thnt n'gi<jii. The (|ucslii>ii of its mixle of origin— whether by ex- 
teiisioii fnmi the iiinlitory ciinal. or l>y extension through the 
ma.itoid cells— is <mc that can lie discussed |)erha))S t<i better ad- 
vantage under the head of IHiijiuiinix. In this imrtirular cane I 
am <iisiMMied to kxik uiKin the sulwicute mastoid fieriodtitis and 
ujion the nuvn' acute i>eri<)stitis lift he jMwterior wall of the meatus, 
in the immetliate iieighlHirlKHxl of the membraiia tyiiipAni, as 
iHith alike dcjicndent U|i<in an inflammation whose centre of 
greidcst activity was pmlMihly hn-ated in the imistoid antruui. 
The mon- siTioiis forms of mastoid inflammation (lH>th corporeal 
and jN'riosleat) will l>e considere<l In a separate cliapt«r. 
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Ati)on)c the riioit troiiblnmiue cases tn iiianaRe are thme in 
which the pnMluctH of inflauimatlon neek an outlet through the 
iiienibraim flaocido, and not IhrouKh the druin-mcnibmne proper. 
This ineiiibrana flaccida, or Bhrapneli'H lueiiibranc, in certain in- 
divi<Uials is m) thin and flitccid that the least eliatiKf in utnios- 
pheric pressure in the cavity iit the tyiii|>anuiii shows itself at this 
Iioint sooner than in the druiii-iiieiubrane. It is a coniinon ex- 
perience to examine the ear and find a distinct hollow rituatetl 
above and behind the short process, and then after inflation to 
find this same region converted Into a roundetl prominence ; while 
at the same time tlie drum-membrane proper shows at most only 
a slight chan^ in its iiosition as a wliole. In sn<^h rases it is easy 
to understand how, under the pressure incident to the accuuiula- 
tion of an inflainnmtor}- eindation in the tym|ianuiii, this par- 
ticular recoil should, by reason of its Win^ the place of least re- 
sistance, l>e the siwt where a i>erforation takes place. Before an 
actual outlet is establishetl, — that is, probably, lieforethelastlayer 
of the tissues, the denuoid. K^ves way beneath the pressure, — the 
soft iMrtB immediately furroundinK this sjwt display very nmrked 
eviden<-e« of a special irritation. They become red and swollen, 
and if our exautinatlon of the ear is nimie for the first ttnie at this 
particular staf^* of the disease, we are not ut all likely to dia^iose 
accurately what is the true state of the case. I have incised snch 
swellings in the full l>ellef that I was dividing the iK>sterior Iialt 
of the druni-meuii>rane, and liave only discovere«l my error after 
the inflaiu»iator>' swelling had subsided sufllciently to reveal to 
me the true relations of the itarts. The follovinK case affords a 
good illustration of the iM>euIiar lesions ileseri1>ed aliove: 

The i>atient, a phvKician. about thirtv-flve veurs of at^, con- 
tracted 11 liotl cold (luriiiir the first week of ^lareb, IHTJ. Roon 
ntterwani he be^caii to exi>erieiicw pain in the left eiu-, with a 
tuodeiate deirree of ileiifiuiw. In the I'onrse of two or three days 
a dii-uhar(^ made its apiM^antnce. and the iiain ut the same time 
becfinie less severe. On the ITtb of March, when 1 first cxauiined 
the [latient's ear. I found it In the followinif condition : the ex- 
ternal auditory ciinul. in its outer lialf, was |)erfectly normal : in 
the neiKhiHirhcHid of the drum-membmne it was red and sonie- 
what swollen. After all the pus haii lieen curefully renioveil, the 
picture presentiH I at the l>ottomof the canal was that of a ivd and 
swollen ilmni-meuihrane (jiostfrior half). Posteriorly and suiH-- 
riorlv the swelling iiierKcd in i perceptibly into the wall of the 
canal: anteriorly antl infcriorly quite utieep re^-ess W])anit(-il it 
from the wall of the canal. At the most prominent juirt of the 
swellinff a slight dejiression, from which fluid escai>e«l. marked 
the location of the perforation. As there was coniitamtively little 
|uiin in the ear. so lonir as the [laticnt rentaineil <iniet. I dccideil 
to watch the further proRress of the case l>efore adopting any 
nion* active treatment than siiiiiile cleunsiuK <if the ciuud, to- 
p-ther with .sviisional inflations il'olit7.ers mellKsh. 

Uu the JOth of Slarch, finding tliat the swollen cundilion of the 
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partH ncTtUt^d, and attxuiiiinK that the email perf<M»tion eonid 
Bcarct-fy alTortl an ade<|uate outlet for the diechaige. I made a 
Iree JiK-JMion thninph the Mwolleii tissues. 

Hareh £M,— Peniittent pain. I>iHchfin^ at times bloodv. No 
diminution in the xwelliitK »' the nieiubnuia tyuipani. Maittoid 
iut«trQiiieiitt<. iiicludint; tlie ]>eriiwteuni, freely incised. 

Martrh 27lii.— i>eei<led improvement in all reepects. The swell- 
inf; hhn riow ho far ditiiinitiht.-d that I am able to diirtinffuiBh quite 
aceurately t he relations of the parts. The druiu-meiiibraae proper 
iit intw;!. .IiiHt al>uve it, and overhaiitnnK its pteterior half, is a 
teat-like KWellinj; which reprexcnts the [wiutinK oriflce of the per- 
foration or (nion' correctly) hinuH. In the hope of diminishing 
the deifree of renit'tance wliicli the dischajfn^ must ent^ounter in 
eseapinK thn)U){h Hiieh a lonK eiiiuw. I removed a large portion of 
thiH tcut-like pn>Je<-tion with Blake's snare. 

Oil the followiiit; day ]HiIient tiM)k pawage on one of the Savan- 
nah Hteaiiiery, in the hope of hastening his recoveiy by a chanige 
of air and wrciie. AIh>uI three weekH later (April lith) he re- 
turnf<l to Ni^w York. The diHchnree from the ear, he reported, 
hiul I'eaiteil entirely on the 13th. and his general condition had 
(freatly impnived. On examination. I found that all evideneev 
of active inlliurimalion had diKJip|>eare<l. There was still, how- 
ever, a small conical projcetion of the tissues just al>i>ve the piw- 
terior half of (lie membninn tym]>ani, and at its tip (and fortning 
part of it) wiiMa ciillectioH of whitish material — probably cheesy 
piiM. There waH no recognirjible impainuent of tlie hearing for 
voice Kiinnd.i iukI coiivertiation. but the ticking of a watch wa» 
heanl at a di)itaiH-<- of onl^' two inches. 

Ill .March. IfiT-i. every trace of the attack had disappeared, and 
the ticking of the watch was readily disthiiJruiBlied at a distance 
of nearly three feet. 

The iMHiting chanictcr of the external oriflce of the ainiu or 
IH'rfomtioTi is not ]M'<-iiliar to |)erfora(ions in Shrapnell's mem- 
brane. 1 have occ'iuiionally <)l>«'rved precisely the same condi- 
tion, though on a somewhat smaller H'ale, at or near the centre 
of thcilrnm-mcnibriuie. The prokmgeil resistance of the dermoid 
layer to the priwsurc cxerttnl liy the pus is proliably ns much the 
catiM- of the iMiutiiij^ condition here aii it is in the region of 
Shnii.ticirs membnuie. 

A few wonis more with regard to perforations in general. In 
my own practice 1 have never known more than one perforation 
to form iti the niettibrana tymjmni a.s a nwult of an acute inflaiii- 
niatioii of the niitldlc (-ar. That two [lerfiirtitions uiay occur, 
however, ill the same membrane, is clearly shown hy the fact that 
occahioiially, anil |>articiilarly hi diciH>iisar>' practice, we And 
dnim-membriiiics |H>rforat(-d in two places, or [ireNenting two 
wi'll-dclhu'dcicatriec's— evidences of the former ciistenc* of por- 
forationH. Instances an- on re<'iml in which three and even four 
jHTfo rut inns havebiH'ii oliwri'ed. However, the preHence of more 
than one |H-rfonilion in a driiiii-memliraiie alTords strong ground 
for Ihi' iH'lter thiit llie ilisea.-^e which prixluceil them must have 
bei'ii tiilierctilar in Its nature. Finally, 1 have seen one ease 
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in which the fluid exud&tion found an ontlet for itself, not 
throU)!'h the drum-iueiubrane proper, nor through the soft p&rta 
above the uienibnine, >>ut ut xoiiie p«>int beJuw it. It \a luutl to 
eonceive how thin could liave taken place, and yet the evideoce 
in tliiM ciuie |N>inte(l very clearly to the existence of a channel of 
cuiniuunicatiiin between the tyuiiwnic cavity and a collection of 
pUH In the lower wait of the external auditory canal. 

Seqiirlw ami Complinatiotui.— The more important sequeUe ef 
an acute purulent inflaninuttioii of the uiiddle ear are : inthunuiO' 
tion of the mastoid process (corporeal and periosteal), meniniritia, 
and chronic purulent iiiflannnntiun of the middle ear with ita 
very numerous leeioiiB. These t<equel» possess the importanoe of 
independent diseases, and I will therefore consider them in an- 
other chapter. The only nfTcction of any importance that can be 
considered as a complication of an acute otitis media purulenta 
is abscess of the meatus. 1 have before me the incomplete notes 
of five such caHCS. In three of these the abscess was local«d near 
the outer oriflce, and was circumscribed or furuncular iu its 
nature. In the other two a collection of pus formed l>etween the 
skin (i.e.. periosteum) and the bone at the inner and upper por- 
tion of the meatus, close to the drum-membrane. In these two 
coses it seems to me more than likely that a partial perforation 
took place in Shrapnell's uiembrnne, and that the pus, instead 
of forcing its way directly through the tissues which form the 
outer limit of this region, burrowed a way for itself between the 
soft parts and the bony wall of the meatus. As I did not see 
these cases, however, until after the colleetiou of pus hud formed 
(toward the end of the second week of the disease), I cannot speak 
very positively with regard to this jioint. In the three cases of 
elrcumscril>ed abscess of the canal, theflrat syiuptoiusuf thiscum- 
pltcation did not show themselves until after all the acute mani- 
festations of the middle-ear inflammation had subsided. In all 
three cases 1 felt confident tluit the abscess was not a leiiitiiuate 
outgrowth of the ori^nul disease. In the first case, for example, 
the abscess was Induced, as I believe, by the use of the solution 
of the acetate of lead, and in the second by the employment of 
burned aluni : white in the third case it owed its origin to a local 
eczema confine<l to the outer half of the meatus, and which needed 
only the irritation supplied by the discharge from the middle ear 
to fan it into an acute circumscribed inflammation. This se- 
quence of events is l>y no means uncommon. 

The participation of the cervical and post -auricular glands in 
the inflaiiunatorj' process is a noticea)>le feature in quite a large 
l>ru|H>rtion of the cases of acute purulent intlammution of the 
middle ear. I have never known this snuputhetic inflammation, 
r, to go beyond the point of pnxlucing a moderate degree 
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of swelling and tenderness of the affected glands, in cases in 
which tlie mastoid cells are involved to a decided deg^ree suppu- 
ration of the glands sometimes occurs. 

Diagnosis. — If called to see a i>er8on who is suffering with an 
acute inilamination of the middle ear of recent origin, we shall 
])robably at first be obliged to limit our diagnosis to the simple 
establishment of the fact that the disease is inflammatory in its 
nature, and to the detennination of the locality in which the in- 
flammation is taking place. The disease, w^e can say, is an acute 
inflammation of the middle ear, but whether it will go on to the 
formation of pus, or whether it will recede after reaching some 
point short of this stage, are questions which cannot surely be 
answereil at such an early stage. As our treatment is not based 
u|)on the character of the exudation which is thrown out into the 
middle ear, we may safely wait for circumstances to reveal the 
facts with regard to the point in question. If the disease has not 
progressed so far as to involve the external auditory canal to a 
marked extent, it is scarcely possible to err in our diagnosis. Even 
without actual inspection, the iwitient's account of the attack — 
in the case of an adult — generally gives us some idea of what par- 
ti<'ular part of the car is the s€»at of the inflammation. Actual in- 
siKH'tion of tlie parts, however, can scarcely fail to remove the last 
element of doubt. I can think of but two possibilities of error : 
first, an inflannnation of the soft parts lining the osseous portion 
of the external auditory canal and the outer aspect of the drum- 
membraiie mav ciusilv be mistaken for an acute inflauuuation of 
the middle ear that has involved (secondarilyy the inner half of 
the meatus; and, s(»condly, the whitish appearance of the dermoid 
surface of the druui-membrane, concealing i)erfectly — as it often 
does — the underlying inflamed tissues, may mislead an inexperi- 
enced obwrver into the belief that he is looking at an opaque, 
thickeiKHl, and uninflamed memlmma tympani. The first error 
can only ])e avoided by a careful sifting of all the evidence. An 
m'ute inflauuuation of the middle ear causes more decidetl deaf- 
ness and far more pain than does an inflammation of the osseous 
IM)rtion of the canal. Again, the order in which the different 
symptoms have followe<l eiich other furnishes us with valuable 
aid in diH'iding which of th<» two dist»aM»s is the one that is under 
observation in any given case. To avoid the second error, it is 
simply n(H*essary to demonstrate, by a<*tual nuinipulation of the 
parts,— that is, by the use of the slender prob(\ the curette, or the 
cott<m-hoIder, armed with a small mop of cottxm,— that the sur- 
face under obs4»rvati()n is a \n\xi of the living tissues, and not a 
pa.sty, dead exfoliation. 

In infantsjind youngchildren we nmst n»ly almost entirely upon 
what we can ascertain by a(*tual insiHM'tion. The mother^s ac- 
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ooont of thf syuiptoiiut oliaervwl te luualljr very vague, at be«t. 
On the other hand, primary acute aflectlona of the meatus an 
verj' rare at thii> early age. 

If we limit our tliafoiosis, in tlie clafis of cases under considerft- 
tion, to the mere deteruiimition of the locality in which the in- 
flammatiun is froIUR on. our ttutk— judged from the etatid-polnt of 
pmctical utility — in but half completed. In order to treat the 
oaf<e intelliftently nnd oueoceafully, we should putth our reeearc^hes 
much fnritier. We should have before our minds, for example, 
a rt>aBonably clear picture of the limits of the inflamed area and 
of the amount of damaf>e alre:uly done by the disease. The ccdor 
of the drum-iiiembmnc. the extent to which it is disfigured, the 
flatiiew or rotundity of its movable portions, specially its poste- 
rior half, and the degree of influnimatory ilittturbance in the ad- 
jacent cutaneous walls of the canal, all furnish valuable means 
of estimntiUK the degree of vigor displayed by the inflammation, 
and the degree of tcmiiun or preivure to which the soft parts lin- 
ing the middle earare iM-ing subjected. Having ascertained these 
facts with more or less accuracy by direct inspection, our next 
step should be to try to leant to what extent the inflamiiuktioii 
has spread from the tympanic cavity to adjacent ports. Has it 
spread in the directiou of the cranial cavity! Theseverityof the 
|Min in tlie heatl, on the same side as that of the affected ear, 
affords a rough means of measuring the degree to which the con- 
gestion of the adjacent nieningeal vessels has progressetl. With- 
out insisting too much on the value to be attached to the follow- 
hig statement. I may say that I have been disposed to consider 
the change fr<im a simple unilateral heatlache to one more dis- 
tinctly localized in the occipital or frontal n^on as an evidence 
that the meningeal congestion has materially increased in degree 
and extent. 1 have obser\-e<l this plicnnmcnon so often in the 
more serious cases of inflammation of the middle car that 1 think 
some diagnostic value should be attached to it. Has the inflaia- 
niation spread to the nuuitoid region? Pain referred to this re- 
gion, mlnew, and iK-rhniis swelling of the skin covering the mas- 
toid process, and tenderness nn pressure with the finger, —these are 
the symptonis which indicate timt the mastoid process is ]Hirtiei- 
pKtingin the inflammatory pnicess. In this same groupof symp- 
toms maybe place«l another, viz., re<lness and swelling of the 
(insterior anri upiier wall of the meatus, in the immediate vicinity 
of the drum -membrane. Finally, the detenu i nation of the pa- 
tient's liody temperature may serw to conflnii the opinion that we 
have fonnetl from the other Mtetho<ls of exaiidnatlcm employml. 
In chililren we may confidently expect to find an appreciable ele- 
vation of the body temiierature in ail cases of iicute inflanumttlctn 
of the middle ear; In adults we alsu usually And some elevatiuD 
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of the body tempemture, but, as I know from personal observa- 
tion, thJH elevation may be markedly disproportionate to the 
serious character of the daiuaf^ that is being wrought in and 
around the ear, and particularly in the cranial cavity. It is 
therefore unsafe in adults to Infer, froui ttie insignificance of the 
rise in temperature, that the case is progressing well and that no 
harm need be feiired. 

The exiMteni'B of a perforation may be learned by direct obser- 
vation or by auscultation while air is being forced into the mid- 
dle ear. If the perforation is small, or if the membrane has not 
been thoroughly dried with the mop of cotton-wool, it may be 
impossible to distiiiguish the situation of the peKoration by aim- 
plo inspection. As a rule, we can readily discover the point of 
rui>ture in such caAes by asking the patient to perform Valsalva's 
experiment while we watch the behavior of the drum-membrane. 
Even ttien the perforation may l>e so small that we can simply 
distinguish the oozing of a little fluid from a certain [Kirtiou of the 
drum-nieuibrane. With the slender probe, however, we can 
always demonstrate the precipe spot occupied by the opening. 
The preseikee of fluid exudation in the external au<litory canal is 
not to be taken as siitisfactory evidence of the exlst«nc« of a per- 
foration. It niay be, and very often is, simply an exudation from 
the outer surface of the drum-niembnuie and adjacent inflamed 
walls of the cuiia). 

Pfoffifinh.—Xn acute purulent ii)flammationof the middle ear, 
if allowed to run its course unchecked, will undoubtedly, in the 
itiajority of cases, do so without serious detriment to the patient. 
In the minority of cases, however — and it is by no means a small 
minority — the disease produces more or less serious damage. An 
iiiipairment of hearing of variable degree, a chronic and goner- 
ally offensive discharge from the ear, and even disease of the adja- 
cent orgaTis which may i>nive fatal, are the prominent it«ni8 in the 
catalogue of diimages that may result from an unchecked acute 
intliimiiiationof tiieijiiildiet'ar. These faclsare now so well known 
to till' profi>Ksion tiiat 1 certainly may Im> excused from the neces- 
sity of furnisliiug SI Ltixfitctory evidence of the truth of what I say. 
There was a tinie. liiiwevcT. and that too within the memory of 
some of the youngi-r men in the i>n)fi-ssion, when an acute inflam- 
mation €>f tlu'itiiddieear was l(Mik<Hl ui>on in a very different light ; 
it wiks getierally i-onsidertsl as one of the diseases of minor impor- 
tance, ami it WHS Hfi'ordi ugly allowed to run its course practically 
unclicckiHl. As a result of that n^gime of professional ignorance 
and iiidilTerence with regard to tliseases of the ear, there were, 
and nrv M\l\ in this city alone, thousands of Individuals afTected 
with ['liroiiii' <liHchiiri;e from the ear. In those days, therefore, 
the progiioHis of an acute purulent inflammation of the middle 
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ear — it bused upon the facts of aotuol uhserratlon — luunt necea- 
sarily hare been unfavorable, or at least very Ruarded in itx nat- 
ure, especially where the diN>aae ori^nated in one of the exan- 
themata. During the past few years, however, a very noticeable 
change has taken place in two particulars. In the flnit place, 
the majority of the better claim of practitioners now rseogalie the 
danger of allowing an acute inflaiiimation of the uiiddle ear to 
run its coarse unfhecked. If they do not feel competent to man- 
age this class of diseases themselves, they call to their ussistance 
eoiue professional brother who is familiar with their treatment. 
In the next place, the number of physielajiB who are com)>etent 
to treat a ease of acute otitis media has verj' greatly increased. 
While theee remarks apply more particularly to the eity of New 
York, it is, I have reason to l>elieve, true alito of other citieH and 
towns. There is, therefore, no lack of luen who know bow to pre- 
vent the disastrous results which sometimes flow from an acute 
Inflammation of the middle ear. These im]K>rtant changeti. both 
in the state of professional opinion aixl in that of profetwional 
skill, have already led to a marked change in the prevalence of 
the bad types of chronic purulent inflammation of the middle 
ear. I speak now entirely from my own perBonal observation; 
and in accordance with that I may f&y that, if we compare the 
clinical material observed between 1070 and 1873 with that ob- 
served in recent years, a very noticeable diminution will be found 
to have taken place during the latter period in the proportion of 
cases affected with really serious chronic disease of the middle ear. 
There is but one plausible interpretation that we can put upon 
this fact, viz., that the treatment of this disease in itM acute sta^ 
has been better conducted during the latter than during the 
former period. In fact, it is not an exaggeration to say that 
under proper treatment, if hegvn soon, i.e., irithin a few dayg 
after the onget of the attack, an acute ii^ti mutation of t/ie middle 
ear rarely regitlUi in the patitrnVn death, or variously impair* the 
hearing of the affected ear. or piufneii into a really chronir. ptim- 
Itnt inftammatiuH. At the present time, therefore, the aurist, or 
the general practitioner who luis acquiretl the s|>eeial knowledge 
and skill which the treatment of these cases deniands. may give 
a very good prognosis in cusex of acute influnuuation of the mid- 
dle ear, provided he >>e tiot sent for after serious (tauu^ie lias ac- 
tually been inflicted by the dIs(^a8e. There is scarcely another 
department of practical surgery In whichthe physician can iMwat 
of greater triumphs than those attaine<l at tlie present day In 
the treatment of acute iliseosee of the mi[l<Uc ear. 

The physician is often aske*! to state the probable duration of 
an attack of acute inflamniation of llie middle ear. The answer 
iiiuit of counw deiiend ui>uq the severity of the attack, upon the 
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oKe lind conditio!) of health of the patient, upon the degree of 
iiifloniniation and hypertrophy of the naBO-pharyii(;eiil luucous 
iDerubraiie, upon the ex(^itiiiK cnuse of the diHease, upon the sur- 
rouiidin)!;)! iind Hiiide of life of the patient, and various other cir- 
cuiiist;uii'es too nunierouH to mention. ABSuuiing that all these 
<-ireniiistiiiii!e8 are favorable, we niay estimate the probable dura- 
tion at from ten duyit to three weekx in tlieoasesof average sever- 
ity, and at from four to fix weekH in those of a more virulent 
type. In youn(c iind he«lthy children rwsjvery takes pbtce more 
quickly than in adultH. In itenMioa who have passed the middle 
))erioi1 of life, the retnm to a healthy condition of the parts iaapt 
to l>e slow. In individuals of a ra>nsumptive type our prognoHla, 
especially with rcKard to the duration of the subsequent discharge 
from the ear, must l>e very Kuarded. In these individuals the 
mucus UK>riibrane <ir the middle ear seems to possess little or no 
re<ruperative [xiwer, and the <Iischui%e may continue for weeks 
or months, In npite of our Iteut efforts to arrest it. In Rasee of 
acute inflammation of the middle ear following scarlet fever or 
measles we muKt expect a less ]>rumpt recovery, as a rule, than is 
fj^nerally oliserveil in <uises which owe their origin to a "cold." 

Trkatmkxt. 

The difft'rent therapeutic nietksures employed in the manage- 
ment of iniacute inflammation of the ndddle ear may be discussed 
under t)irt>e Iu>h(1m, v'w.., those ineaHuros which tend to arrest or 
diminish the direct f<)r<'e of the inllannnation, those which tend 
to prevent it« indirii-t fffects. and those which possess the {tower 
of urrestiiiK the t)uruleTit dischai)^ which follows the acute stage 
of the disetiw. 

1. Theriiprutii: Jfinxii rtit Jrhii:h ttnd to Arrest or Diminish 
Of IHnit Forre nf iin A<„u InflummatioH nf the Middie 
Ear.— It di>es not often hupt>en that we are called to see 
a cam- of iicnte inflammation of the middle ear at such an curly 
Mtai^> of its devflojiment that we can prevent it fn)m K^'ing 
through all the dilTcr<-nt stiures of an ordinary attack of otitis 
mc<lia purulenia n^-nta. If a young child, four or five yearn of 
age. complains of {iitin in the ear. the mother is apt to send for a 
physician without very iinich delay; and Ihiseiplains why a 
majority of the individuals in whom we have the satisfaction of 
set'higthe inlhinjiiiallon sniwidc. under the employment of suit- 
able n'miiliiil measures, wllhont Koing on lieyoml the first stage, 
are chililrcTi of al>i>nt this age. The )>nictieal question which 
natundlysutn.ii'ts itself in this connection is this: by what evi- 
dences or sy:ui)toms an- we to kn<)W whether we should employ 
the milder aiH)rtivf methiHls of treatment, or whether we sbtHihl. 
without further loss of time. |irocee<l to more heroic i) 
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Or, to put the quMtiuu Miiiiewliat ilifTerently, Up to what time, 
jiiil|Cine fn>iii tho eviiU-ncwt obtained by direct Inspection and 
fniiii tlie iMitient'a own sensutioiiH, can wc wtfcly nikd proiwrly 
l>oHti>one the ojM^ration of establiithinK a vent in the nienibrana 
tyniiHUiiT As iMtmceiilettis is |>erfonued almost solely for the 
)iur(Mu<e of Mtevint; the Ki^wt preMure exerted U|*on tile nieiu- 
lininu tyiuiiuiii and the mucous niembraJie uf the middle ear by 
the fluid exudntlou that is Iiehit; ijoured into tliat cavity, w« may 
answer the iiuestion by statiii|j; that so lon);tuithe drum-inein- 
bmne. and |Mrtii*ularly its posterior half, does not dis|)lay what 
is tennctl a "bultriDij;" condition, we may sHfuly i>ersist In our 
elTorts to arrest the influmniatiun by menus of ttie variousanti- 
pttluKistic measures whkth 1 am about todescrilte. The only limita- 
tion that 1 would place upon this nile is this: if. by reason of the 
swcllitif; of the adjiieent )>urts, we are unable to decide positively 
whether bulging cif the menil>rane exists or not. we should estab- 
lish theopeniuK and thus|^vethe|Hitient thelieneflt of the doubt. 
In the early stam of the itiflainmation. while there issimply red- 
ness and swelling (Inftltmtion) of the tissues. I know of nothing 
more |X)teiit to (luiet the |»ii» and check the further proRress of 
the inflammation than hut trattt; if keiit in contact with the 
dnim-nienibrane for a certain length of tinie. In children over 
four years of a^e a fountain or ^rarity douche arnied with the 
pnin^ed noEzle, descrilHHl on ]>. 24. can l>e used very readily. By 
k<>eiiinK the reservoir only stiffhtly raised above the level of the 
[Hitient's (■or, and by renewiuK its contents from time to tinic, we 
can keep a steaily but ifcntle current of hot water flowinK over 
the outer surface of the drum-membrane. Ah a rule this enntln- 
uous i*oulticiiiK of the dee|*er iNirts of the ear affords the [Mtieut 
luarked and pnunjit relief. In a few cases, however, some tonn of 
dry heat — e.//., flannel pillows or Itaifs containint; hot bnin, liot 
salt, or hot sand — seems to afford in^atcr relief than does the 
douche. In thiscounection I sliould state tliat much of the i II- 
siiecesH exi>erienced by iihysicians in the employment of the hot 
douche is due to the im[M'rfert manner in which the ojfenuion is 
[N-rformc«l. It is almost useless to in ve the jMtient's mother or 
fricn<l an onler on some aiiothecary or instrument- maker fur the 
re<|Uisite apjMratus. and then to accom|>any this order with a 
verlHil exjilanatioii of the way in which the instrument sliould be 
useil. L'niler such circumstances there ore very few chances that 
the upiuinitus will !«■ uianimetl in such a way that the current of 
water will ever K<i ))eyond the cartil»Kinous )s>rtion of the mea- 
tus. The physician should iiersonally su|>erinten(l the carr^'ini; 
out of this i>nii-eiliire when it is done for the Ilrst time, and he 
should satisfy hiutself that the |M>nion to whom It is eutriisletl is 
comiicteiit to perfunu the tusk efficiently. In favorable coses re- 
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lief frtiiii paiii may 1>e obtained in the eounc of Itfteen or twenty 
iiiinuti->s or even xooner. Ah soon aH relief lias been obtained, the 
douche xliould l>e withdrawn, nud wann ai>plications (dry or 
uiolet, ftccordinK to the jiatient's pre ferences) should be made to 
the outside of the ear. If the pain returns, the use of the douche 
should be resumed. If, after a fair trial — say for a period of fif- 
teen or twenty iiiinuteM — no ajipreciable relief is obtained by the 
employment of the duui^lie, it is better to abandon it altogether. 
There is one precaution which it is necessary to observe in em- 
ploying a gravity douelie or a bulb-syringe like the " Davidson's 
eyrinire." I refer to the iieeessity of warning the patient or the 
atteudantsto abandon the procedure if it be found that it induced 
dizzincHS, faintnetus or nauNea. The existence of an acute inflam- 
mation of the udddle ear seems ordinarily to CJsnfer upon the pa- 
tient an iuuiiunity from these unpleasant syniptoms, which, in a 
person with healtliy or only slightly inflamed udddle ears, are 
sure to follow more or less promptly thecontinued flow of a stream 
of hot water over the druui- membrane. Apparently, young chil- 
dren possess this immunity to a greater degree than do adults. 
Among the latter, hnwevor, it will l>c found that not a few indi- 
viduals are (joon rendered faint and tuiuseated by the hot douch- 
ing, ami in thexe cases it is better to employ the procedure next 
to be described. 

Another, fully as effective, but far simpler plan of poulticing 
the (IruHi-membrane, is to i>our water of a teniperature of about 
lOU' F. into the external auditory eanal. For this purpose an 
ordinary teiksi>oun, or better yet, a glass dropper, may be em- 
ployed. The water umst be i>oured into the ear, as a matt«r <rf 
courHe, while the patient is lying uiKin the opposite side, with 
the affecte<l ear turned ui^ward. A largo vessel coutainiug hot 
water should be near at hand, so that hot wet cloths (a flaxseed 
meal iMultice will answer even better) umy be quickly laid over 
tlie ear U'fore the water in the meatus sIulII Imve liad time to 
cool. Ah an iiiUlitional means of retaining the heat as long as 
poNsible, dry Ihinnel cloths (heated, if possible) may be laid upon 
the moist ones. In the cotirxe of a few minutes, the clotlis are to 
be removed, tile water is to be allowed to escai^e from the ear, 
and a fresh supply is to be iirtr<Kluced in the same manner as at 
first. Ah alriHily state*!, I have found this very simple procedure 
fully OH cfTt'ctivi' un the mure cumplicate<l plan of keeping the 
dm ni- mend )rane constantly Itatheii by a running stream of hot 
water. 

jAiral BliHidMUiiii, by means of leeches applied near the orifloe 
of the external auditory eanitl, or in tlie angle just liehind the 
auriele. stamlN i>erhai>s next in onler as a means uf alleviating the 
pain and ehe<-king tile inflammation. In ciiildren it in better to 
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nhMtain wholly troin th« ub« of l««chett in coiubatiug an acutf 
uttock of iiiflani Illation of the middle ear. Evea .^nmc^riniMii^ 

ill u<lultK 1 aiii iiiucli lew diiipuoed tliiu) fonuerly j 
III place fuith in their (wwer to prevent »ueh an c 
iiiflaumiHtiuii, that it* still in its flnt utaKe, from 'Z 
Kuin^ on through all ite stages. In a later stage a 
of the di8ease. after a purulent dischari^ has set '& 
ill, leeehes will iiften pnxlur« effects which every J 
other therapeutic measure has failed to acvuiu- a, 
plish. Farther on, we will refer to thin matter u 
again. So far as the number of leeches to be em- ^ ^ 
ployed in concerned, I may say that in a fairly u s 
strong and healthy adult it is of verj' little use z.s 
to apply leKS than four; in youthful or not very g; ^ 
strong individuals, two will probably suffice, a ^ 
If there are no conditions which contraindi- j " 
eate such a course, it is a gixid plan to allow Z 
the after-bleeding tu continue for at least half ^. 
an hour. In the place uf leeches we may em- s 
ploy, with equally good effect and with greater | 
safety and comfort, the Heurteloup artiftciui « 
leech, or the recently contrived api>aratus of Dr. | 
Uorham Bacon, of this city (see Figs. 59 and <H)). g 
This very simple contrivance answers the desired o 
purpooeadminibly. and the good results obtained ^ 
from Its use by my aBaociat«, Dr. Huntington Kichards, justify 
me in recommending it unreservedly. 
The advantages of the procetlure over the 
plan of abstracting blood by natural 
leeches, are these : the necessary instru- 
ments are alreaily at liand, while leeches 
are not always easily obtainable; there 
is nothuig reiielling alxiut the o|ieration, 
whereits many patients have a decided 
objection tu the employment uf living 
leeches upon themselves; there isnoaftcr- 
bleeding when the artiflcial leech is used, 
while the bleetling from leech bites is 
snmetimee very difBcult to control ; and, 
fliuiUy. much lees time is consumed in the 
management of the whole business than 
is the eaiw when natural leeches are used. 
As the apparatus for making the Inclsioiui 
Is Boiuewhat eipensive and easily liable to 
, become nistcd, a few pricks from a shari>- 
pointed scalpel will be found to answer 
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the de«iire<l piirixwe, — I cannot say equally well, w> far as ptda 
JK coiic«ni«t], liut with equal elBciency, so far as the alwtrarlion 
of )iUkm1 in concerned. The withdrawal of from two to tour 
drai-Iiuis of hliKHl. preferably from the area of skin lyin^ iiuiue- 
diiitely in front of (and close to) the trafnui, will exert a decided 
coiitrolliiiK t^tli^-t u|x>n the luajority of cases of acute purulent 
iiiflamiiiuliim of the middle ear. Some authorities recouimend 
thf f iiiployiiieiil of ice. in the form of an in^bag, which is to be 
ii|>|i)ied to the outside of the ear. Am I have had no personal ex- 
jMTieiice with tliic method of controilin(f aii uiflamiuation of the 
iiiiildleear. 1 ruay lK'i>eniulted to paea on at once to the consider- 
utiiiii of otlier iiiuttcni. 

An acute inlluiiiiuution of the middle ear is aluioot inrariably 
aifffravattHl hy ])hyi:iical exercise on tliepartof the patient. Reft. 
or the avoiilatx-e of jihyKical eien^ise. is therefore a very impor- 
tant iiK<'rit in (liminishinK the virulence of this disease. A tuan in 
lu-tivii busjncKs ilofs not like to remain quietly at home because 
hix car in nomewhat jiaiiiful, and the physician often finds dltB- 
culty ill coiiviiicint; him that by pursuinf: such a course he wilt In 
tht' (;iid t<('ono]iii7.e time. AK3>n. at a later period, after the acute 
Hyni)>toiiin of Die iliHeaxe have apiiarently sul>ttide<l. patients ar« 
apt tc) n'sume business too soon, and in this way they may brinK 
on H rt'litpsi- which may prove even more serious than the oritrinal 
ultai'li. Yount; chililren. during the oiiw>t of the disease, bliow 
viTv Ijltli- dis|)osition tn piny or to take any form of exercise. At 
a liitiT slat,"!', however, the precautions referre<l to above are very 
iiei'ciwary, Tlie moment the child is relieveil from jmiii and has 
hml the n-<|uisite amount of sleep, the deflirc to resume play Uian- 
ifiwts itM'ir ill an iiiinjistakalile manner. Restraint should l>e 
exiTi'iH-d under tiles*- cin-umstiuices, and the child Hhould l>e 
ullowist to regain its full meamire of freedom in this respect only 
^'railinilly. ] am ilisjioseit to attach u (creat deal of huportalice 
to this niiiltiTof rest in the treatment of acute alTections of the 
middle I'iir, I ilo not mean by this that 1 consider it ueceMiary 
for the ]>iitieiit to pi to lied iukI remain there until every trace ot 
till- inlliimmiition has KuliMiileil. although in certain cases this will 
ln' fciimd I') bv the liettcr course to imrsiic: hut simply that he 
should not walk a)H>iit to any extent, that he should not fto up 
mill <low[i stiiirs. that he should not ride in a earrla^ce or oiiinibuH 
over our miiKh ''ity i>iiv<'mcnts, that he should not transact any 
business tlml iscnlciiliiti'd to enfrross his attention very seriously, 
and »ci cm. All tliesi- Ibiiiini excite the heart's action or cause a 
Jarriiiu' of th<' iiillamiHl and sensitive mucitus membrane of the 
midille ear. and. if they are [HTKisted in. n'newe«l inflammation is 
likely to Im' the result. Home of the worwt caseii <if inflammation 
of (be ear that 1 have s«-ii. I'lwirly owe<l their protracted and vii»- 
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lent course to the patient's disragard of this well-eetabUahed prin- 
ciple ill the treatment of inflainiuatory aiTections. 

HtretM haD l;>een laid hy some authorities on the valueofjKUJfi'on 
aa a lueana uf dimimBhlng the severity ot an acute inflaiiiioation 
of the ear. 1 have never made a serious effort to aseertain 
whether or not some one poeitiou of the body favored the suii- 
eidence of tlie luflaiumatioii sufficiently for ub to utilize this 
knowled|<:e in our treatment of this class of cased. Patlenta very 
soon discover for themselves what ts the [Hieition uf body in which 
they ezperieni'e the least pain, and they naturally select that 
position by preference. 

The diet during the acute sta^ should of course be of a noQ- 
stimulating character. This is a matter, however, which gener- 
ally reflates itself, as the patient is not apt to have sufficient 
appetite for any but the lightest kind of food. 

Theraptvtii: Mfnmtreii trhiih tend to Prevent the Indirect 
m^ectx of an Acute Inflammation of the Middle Ear.— la the 
precedinit seetion I have enumerated the various measures that 
may be employed to arrest or diminish the direct force of an 
acute Inflammation of the middle ear. These are the measures 
which we shall probably find It advisable to use when we are first 
called to see the patient, unless we And that the disease has 
already (tone Iteyond what mittht properiybe called the first staf^. 
If we b<^ir in mind what is the direct purpoxe of these dilTereat 
meaiiurex.— I refermoreparticularly to the employment of the hot 
douche and local blood lettinif, and to the iibstinence from physical 
exercise, — we nhall appreciate at once the faet that they umy come 
into retguisition. not simply during the first stjifce of the disease, 
but at other times during Its courxe. Duriiig the first stage, 
however, our entire reliance is placed u[Mm these measures, and 
if they fail to arrest the progress of the Inflammation, there will 
coiiie a time when other measures will l>e found necessary — meaa- 
ureB which have for their chief object the relief of the pressure 
and tension caused by the fluid exudation that is being {loured 
(mt into the cavities of the middle ear, and also to a less extent 
Into adjacent soft jHtrts. We will Kupixwe, then, that In a idven 
case we have tried one or more of the mothods of treatment 
recoiuniende<) in the preceding section, and liave fuile<l to relieve 
the imiii «)r to arrest the diseaae. What is to be done next ! Tlie 
proper course to pursue is generally indicated In a very clear 
manner. The inflammation in its further progress hai> by this 
time either caused the drum-mem brane (the only part of the mid- 
dle ear that we can see) to swell greatly, through infiltration of 
its tisHueH. or to bulge outwurl through the pressure of the free 
Inflammatory exudation containe^l in the tyniimnlc ca^ity. In 
either ama an incision throuijch the drum-iiiinubraae Is what is 
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moHt urgently needed. The longer the pressure is allowed to 
continue, the greater is the likelihood that the jiatient will ex- 
l>erience some of the sequelae which may be described roughly 
under the titles of mastoid disease, inflammation of the brain, and 
(chronic discharge from the ear. The incision should be made in 
the posterior half of the membrane, and its character should de- 
I)end u|K>n the condition of the parts. For instance, if the mem- 
brane is simply bulging and there is not much infiltration of the 
tissues, a linear incision will suffice. In unruly young children, 
we are often eom|)elleil, unless an ansesthetic has first been admin- 
istereii, to be satisfied with a mere stab of the membrane. Such a 
stab, however, if made with a properly constructed paraoentesis- 
iieedle (see Fig. 58), usually suffices. In adults, a longer incision 
(say four millimetres in len^h) is desirable. It should be imule 
delil>eratcly, and an ansesthetic should be administered or not, ac- 
cording to the patient's ability to bear the i>ain without flinching. 
If both the drum-membrane and the adjacent soft ports in the 
meatus are, so to speak, fuse<l into an unrecognizable swollen 
mass, or if gocnl evidence exists that the mflammation has already 
spread to the adjiu^ent parts, a single linear incision can scarcely 
be trusted to afford adequate relief. It is better to convert the 
linear into a crucial or T-shaped incision. My plan is to introduce 
the ix)int of the needle «ls high up as I dare in the swollen tissues 
of what I deem to be the iK>sterior half of the drum-membrane, 
t<3 cut downward a distance (roughly estimated) of about four 
milliinetn\s, then to turn the blade of the needle and carry the 
in(*ision dire(*tly bac^kward until I meet with bony resistance. 

In H|>eaking of paracentesis of the drum-membrane, under the 
heml of iimcouH or serous accumulations in the t>nnpanic cavity, 
I Miid that I nin»ly found it necessary to employ an anawthetic, 
the pain of the oijenition being quite bearable. In the ease of an 
a<nite inflaniniaticm of the middle ear the imrts are much more 
sensitive, luid ]Miracentesis under these circumstances is decidedly 
painful. I am therefore often obliged to employ an anesthetic; 
certainly not in the majority of crises, but yet in a very respecta- 
ble minority of them. When the severity of the inflammation 
MH'UiH to demand a crucial nither than a linear incision, I urge 
tlie patient to take an anu'sthotic. As it i» important to use the 
knife delilM'nit4*ly and cauti(»usly, when we are compelled to 
o(K*rate without the aid of the usual landmarks (short process and 
handle of hammer, and outlines (»f the periphery of the meui- 
bnme), it is far tH*tter to wait until the i>atient is i)erfectly un- 
c<inscious, so that we may have simply the unavoidable difficolties 
of the oi>eration to contend with. The dangers that beset the 
oiK*ration have already In^eii referred to in pint. One point of 
im|M>rtaiice, however, still remains to l)e mentioned. I refer to 
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those iiutanoee in which the pATttcenlesiB alTordH only a brief rea- 
pite from pnin, aiMl is then eoon followed by pain even greater 
thnn that which existed just befor« the iiieiiibrsDe was inclBed. 
If such a case be kept underdose observation it will soon (within 
forty-eiKht hours from the time of the operation) be discovered 
that a considerable mass of tough flbrinouH material is worldng 
its way through the opening in the membrane. Bometinies a lit- 
tle pulling with the forceps will hasten the delivery of the ob- 
structing mass. The explanation of thia phenomenon is prottably 
this: Hemorrhage from biood- vessels (probably on the promon- 
tory) divided by the paracentesis needle doubtlees results In 
the formation of a clot which is sufflciently large to block more 
or less completely the artificial outlet for pus. Such clota soon 
break down and are discharged, but in the meantimethe patient's 
BUlTeringB are rather a^ravated than relieved by the operation. 
1 am therefore disposed at the present time to lay stress on the 
importance of incising the dmm-meiubrane in such a manner 
that the engorged vessels of the promontory shall not be incised 
at the same time. 

Immediately after the operation I am in the habit of flUing 
the auditory canal with as hot water as the patient can readily 
bear, and then of applying externally a large sponge or several 
thicknesses of flannel cloth wrung out of hot water. The heat and 
moisture relieve the pain caused by the incision and favor the e»- 
tablisbment of a discharge from the inflamed tissues. At inter- 
vals of Ave or ten minutes these hot applications should be re- 
newed, as they retain their heat for only a short time. As soon 
as the pain has been relieved, al) active therapeutic interference 
should cease until a free discharge has set in. Then the ear 
should be douched or syringed gently two or three times a day, 
for the purpotw of removing the pus from the auditory canal 
bef<we it has time to become foul. In cases that run a favorable 
course, if the discharge is steadily diminishing in quantity, the 
«ar need not be douched or syringed so frequently. It is parti- 
eutariy during this stage of recovery from an acute attack of 
otitis media pumlenta that int«lligent and faithfully carried out 
douching or syringing contributes so largely toward a speedy 
healing of the perforated dmm-niembrane. In young children 
this simple operation of keeping the ear clean will. In the great 
majority of casex, l>e found sufflclent, treatment with drugs be- 
ing required in only a few Instances. 

Thera/ientir^ MrajmrtH which povaesa the Power of arretting 
Ote Diitnharge ifhieh folhina the Aeute Stage qf a Purultnt lit- 
flammnttnn i>f the Middle Ear.— In a large proportion of the cases 
the discharge from the ear. which sets in after the acute stage of 
the inflammatiou has subsided, dieappean so rapidly that the 
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methods referre<l to under this third heading are not called into 
requisition. Iti a certain prQ|>ortion of the leases the diDcharite 
continues for a longer ixriod than is perhaps generally olMer\'ed 
under similar circuuistances. If I were asked to atate what 
should be coUHideretl as the normal duration of the discharge In 
these oases of acute otitis media purulenta, I should say one week 
for the milder cases, and two or tliree weeks for the more severe 
ones. By this I mean that the physician is perfectly Justified in 
not adopting directs measures for the arrest of the discharge until 
it tias ran on unchecked for a week in the milder cases, and for 
two or three weeks in the more severe ones. While the selection 
of the time when it is proper to interfere actively in the treat- 
ment of this stage of the disease is a uiore or less arbitrary aHair, 
there are nevertheless a few points which serve as aids to lu in 
reaching a decision. In the first place, the patient., or the pa- 
tient's parents, may express the desire to have the dischante ar- 
rest«U as soon aa ixwsible. Our course, under theaecircumstanc^a, 
is very clear. We should proceed at once to adopt such lueasnm 
as will accomplish the result dcKired. There isone rule, however, 
that coinex into jtliiy in this connection, and it is a rule that can- 
not safely be disregonled : ne^r make any attempt to arrest or 
diminlxh the dimhuryr m long «* pain perxisbi. I usually em- 
ploy nothing hut the warm douche or syrinfring with wann water 
until a full week hait elapsed fnim the time when the patient last 
ex[ierieneed pain in the ear. If at that time the discharge is 
xteadily diminifilniig iu quantity, I prefer — unless urged hy the 
{Mitient to adopt more active meoHures — to truMt a little longer to 
the simple ]ilnu of i-leanshiK the ear. If nature is working out a 
cure in a reiuomably n(]iid manner, why should the physician in- 
terfere? After a mvoud week has elajxied, however, and the dls- 
chan^- is still more nr 1i-sh lu-tive. I fool mi heHitntion in advising 
the adoption of measures enl<-nlnteil to arrest the discharge. 

If we wish to treat suci'esstully a cjihc of otorrhtea or discharge 
fn)m the ear, we must picture to imrwlves clearly the precise 
l(K-ality from which the ilisi'harge eomes. In the disease wliich 
we an- niiw coiiHiderlMg, the discliante is Kupplied chiefly hy the 
mucouK iiieiuhriLnc lining the tyiniMuiic cavity, and to a lem ex- 
tent hy thiLi lining the mastnid antrum and a<IJaeeat air-eontiUn- 
hig (I'IIk. This iiiucjius membrane is diseaw-d, and to restore it to 
a htvillliy roiidiiion we nmst hriuK our remMlies in direct contact 
with it. This is the pmblem which we, as physicians, are called 
ujion to solve. If a large [MTfomttou has formed in the druui- 
nieiiibrune. the prolilem is comiMLratively easy of solution. As a 
nde. Iii>wi>vi'r, the jM-rfonition Ih <iuito small, sometimes even in- 
visilih-. How. then, are wt>. under tlu-sc eireunistanccs, to bring 
our remedies in contact with the tympanic mucous uiembraneT 
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Ah there are but two route« by which the tympanic cavity oan 
l>e reached, we luunt itelect one or tho other of thet*. That by 
way of the Euetachlan tul>e ia encowpaswHl with variiiUB flifSeul- 
ties ;— that i^ if we attempt to une it for the imrpone of briniriiig 
fliiiilH in contiu^t with the tympanic mucous membrane. That 
by way of the perforation in the drum -membrane ia therefore 
practieally the only mute that we can follow. HarinK choaen 
our route, let us neit consider the practical detaibi of the opera- 
tion of brlnfriiift our remedial eolutionit in contact with the die- 
eatted t)'mpanic mucous membrane. It the first place, we may 
ansume that the cavity of the tympanum in filled with fluid exu- 
dation. Our flrat step should therefore be to remove this secre- 
tion as thoroughly as we can. If the i>erforation is sufflciently 
lar)^ we can wipe oat some of the fluid by means of the cotton- 
holder' armed with absorbent cotton. Inflations by means of 
Politier's method will also aid materially in freeing tbetympanlo 
cavity from any secretion that it may contain. In the natural 
<inler of thingM, however, the inflations siioulii precede the use of 
the cotton -holder. In the majority of ca^es the cleansing that ia 
effected by one or both of these methods will l>e found sufficiently 
thorough for our purposes. A more perfect method will be de- 
scribed farther on. If the perforation be very suuUI, we may find 
it desirable or even necessary to enlai^ it with the paracentesia- 
needle. This enlarging of the perforation is s])eciaUy indicated 
in cases in which the discharge is mucoid in character; for in 
the»e cases the secretion cannot be force<l through a small i>erfo- 
ratioii. unless a greater degree of force be used than is proper. 
After we have removed as much fluid as we can from the middle 
ear, our nent step should be to introduce our remedial solution 
as thoroughly as possible into this same cavity. A simple and 
fairly effective way of aocomplishiog this is the following: the 
l>atient sh<m)d hold his head in such a {MWition that the affected 
ear will be tumeil upwanl. The remedial solution should then 
l>e dropped into tbeauditory canal until it covers the drum-mem- 
brune to a depth of at least fl^'e or six millimetres. In onler to 
force a |>ari of this solution through the ])erforaliun, pressure 
must Ih- exerte<l from without u|H>n the iuhsh of fluid as a whole. 
This can lie done in two waj-s. With one hand the physician 
should pull the auricle outward {i.e., away from the head), with 
the forefinger of the other hand he should prms the tragus I>ack- 
ward in the same manner as be wtmld shut the lid of a box. and 
then, relaxing his huUI on the auricle, he sliould i>rese the traguH 
flrinly inward toward the dn itn-membrHne. In this way quite a 
stnmg pressure can t>e bnmght to iH'ur u|Mm the fluid that lien 
uiHin the outer Mi<le of the dniru-membntne. It is well, however, 
ad torlhto purpoae. 
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not to trust to this pree§ure alone, but to take advanta^ of tht> 
aid which the patient (if an adult) is able 1« afford by performing; 
the act of Kwalluwin^ (with or without HimultaneouB closure of 
the nasal oriflees). When I resort to this method of forcing fluid 
into the middle ear, 1 make it a rule to leesen the preeaure the 
motiletit tho patient experiences either pain or diizinees. 
1 nlfi) I'oiisi.' to make pressure ae soon as the patient notices 
that MouiL' of the solution has reached the naso-phurya- 
geal BiiBce. A Folitzer's rubber bag, unued with a nozzle 
that will tit the orifice of the external auditory canal in 
an air-tight manner, atlords another means of condensing 
the air in the m^tus, and of forcing the remedial solu- 
tion into the middle ear. After I have succeeded, by 
one of these two methods, in introducing the remedy into 
the tj-uipanum, I usually allow it to remain there undis- 
turbed f()r two or three minutes, and then I have recoarve 
to Polilzer's method of inflating the middle ear for the pur- 
imse of dislodging the Bolution from that cavity. I am 
nowdisiMiHcd to Ijclieve that when quite weak solutions 
arc ui^ed, it would t>e better not to attempt to dislodge the 
reiMHly. Init to leave it undisturbed in the tympanum. 

Tlie niethiKls which I have Just described are fairly 

effective in diminishing and eventually arresting a dis- 

chnrKe f mm the middle ear. In not a few cases, however, 

they Bif 111 t'l exert but very slight curative effects; and if 

Hcek [<ir tlie reasons why they fail to produce these 

cirt'ctx, we fln<l either that the niiddle ear has not 

lii'i'ii adequately cleansetl, thus preventing the 

ri'iii'.'dia) solution from coming in contact with 

w mucous membrane, or that the sulutioD has 

'ally never |>asHed through the perforation into 

w cavity of the tympanum. 

A much more satisfactory plan of treating 
thexe cases is that by means of the middle- 
■ pii>ettc (see Fig. 81). This method, 
licit in xkilied hands is simply invaluable, 
en nrn-sting the discharge as it were by 
a single stroke, in unfortunately beyond 
the rcacli of the avera«e practitioner. It is 
Fio, 11 — Mi.Mk i-:ar 11- only after a man has ac<]uire<l delicacy and 
" ■ precision in his manipulations, skill in the 
manageiiteiit of the forehead-mirror, and thorough familiarity 
with the reiiioii of the iiild.Ue ear, that he may safely undertake 
to treat n case hy niil of the middle-ear i>ti>ette (no matter of what 
niHterial. iilatimnii or ^'laH.s, the instrument be constructed). 
ThcM- pii>ettes are made froiu glass tubing, five-sixteenths of an 
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Inch in diameter, and with rather thick walls. As thetw [lipettea 
are not so very difficult to make, I will descril^e briefly the at^'ps 
of the procednre. Takea piece of frlaentubinur, about ei(;ht inches 
in length, hold the ends lightly with the flngera of both handa, 
and rotate it Blowly around its long axis over the blue flame of a 
Bunsen burner. As §oon an the central portion of this bit of 
tubing has becomesuffleientlyHoft, — not atonesinall spot merely, 
but over a section of the tube say from half to three-fourths of 
an inch in length, — draw it out into a slender tul>e about ten 
inches long. As the pipette when completed should measure not. 
lees than three inches in length in its slender portion, the next 
step should be to file a shallow circular notch around the tube, 
at a point about three inches distant from the shoulder — If I may 
eo designate the spot where the broad part of the tube begins 
to grow narrower — and then brealc the tube at this spot. As it 
is desirable to have the tip of the pipette slightly bent, we should 
next heat it very cautiously until it bends over, from its own 
weight, In the direction that we desire it to follow. If the tip 
beyond the final bend is too long, or if the heat has caused the 
orifice of the narrow canal to become closed, a circular notch 
should be Hied in the tip, at a distance of not more than twoinil- 
liiuetres from the l>end. To render this fractured end sufficiently 
smooth, it may either be brought near enough to the Gunsen 
tlame to fuse the sharp edges, or theae may be ground suiooth by 
asnitableflleorstone. Thebroadportionof the tube, if too long, 
should be file<I and broken off at a distance of from an inch and a 
half to two Inches from the point where it begins to grow nar- 
rower. Before doing this, however, the physician should heat the 
tube at this shoulder and bend it at an angle of about 120 degrees. 
The rubber caps attached to the glass droppers usually sold by 
the apothecaries may be fitted in a simitar manner to these pi- 
pettes, and will be found to answer well the purposes for which 
they are Intended. 

In practice it will be found necessary to have right and left pi- 
pettes, as one adapted for the Introduction of fluids into the right 
mastoid antrum cannot be used for this purpose in the left ear. 
A third pipette, with the tip bent directly downward (when the 
Instrument is held with its rubber cap [xiinting downward), will 
also be found useful in those cases in which the perforation oc- 
cupies the anterior Inferior quaxlrant of the drum -membrane' 

It is scarcely necessary to diwusM here at length the question 
whether the curved or the straight tips are the better adapted for 
general use. My own preference is for the fnnuer. With the 
straight tip one is apt either to push It in too far, or to uiiintcn- 

■TootrrUtethi 
sxMd sUudlng In 
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tionally ilmw it out of the tympanic cavity altogethw, tn both 
of which cai<eii no fluid from the pipette will reach theiuiddlecfir. 
t)n the other hand, with the cun'ed tip, it is possible to puxh it 
flnnly Hi^inHt the mucouH ineiiihrane of the promontory without 
llioD-hy clocinK the u|>erturc; and if wc draw the tip too far out- 
wiiivl. the r(>HiHtaiK'(' offered 1>y the iiieiubraoa tyiupaiii give8 um 
timely wiiniiiic of what we are doing. Purthenuore, the curved 
ti|> enahlen iix to direct the current of the escaping fluid toward 
or into the iiiHstojd antrum. For all these reasons I consider the 
curved tip deci<le<lly preferable to tl)e straight one. 

As ghuw piiH'ttes niay fanily t>e broken, it in urged by Bonis 
tlint thexe iTistniiuents xhould l>e constructed of platinum. Thom 
who are uiialile to make their own pii>etteti. or who are not within 
eajiy reiu'li of lui iiistruTiieitt- maker, cannot probably do better 
than to follow this nH-oimuendation, In tlie course of severnl 
years I have broken iNThatw Iialf a doien pipettes, at a total ooft 
of only a few cents. A gixKl set of platinum pipettes, similar in 
all nv[tects to the kIash oiii-s which I have descrit>ed, can scarcely 
Ik- puri'liuNcd f()r less than ten or flfteen doUare. To very many 
men this exiH'iihtvcness of the platinum instruments would prove 
a serions <ii)j<><'ti(>ii to their use. 1 ani therefore disposed to ple>a<l 
stniiitfly in fiivnr of the Klass instruments. One writer has said 
that : " 111 order to Ih- available, such an instrument [referring to 
the (class |ii|N-ttc] must lie so very delicately constructed ttiat even 
in skilled bunds it would not be entirely free from danger; fi>r 
hiiviijg l>e<'n ]iiiMie<i tlinitiKb the iM>rf oration in the inembrana 
tym)iiiiii. till- jHitient. in an unjjruardeil moment, might suddenly 
draw bis lieail away from the o|>erator, and the delicate hook- 
slia|Hil cvtrcinity lin-ak ofT, fall Into the middle ear. and its re- 
moval would certainly nut Ih" iinattemlcd with diffleulty."' The 
ohjcctiim Tiiind liy l>r. Andrews nuiy t>e applie<l with almost 
I'ljuiil force to any iiistrnuicntat manipulations about the drum- 
mciLil)raiic or iidjacent jmrtw. The ftu-t is, only those who am 
provided with "pkllU-d hands" have any rlKht to operate upon a 
dnim-mcniliranc or mi<ldle car that is not acutely inflamed.' In 
the hands of such jH'rsons I coiisider the glass pi|)ette as a reason- 
ably safe instniim'iit. I have used it ain^at many times, in young 
cliililrcn ah well ns in adults, and yet 1 have never met with the 
accident to which llr. Andrews refers. Whenever I have bnikcn 
a pi|H-tlc it hiih Ui-ii thniiiuh carch-HsncKs in trans]>ortinK it from 
one ]iluce toanother, but never during any manipulations about 
the ear. 

With reganl to the m<HU' of using this instrument In the otass 
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of rases now under coruidemtion, very little need be aaid. If the 
(iJHcliari^ is nut mucoid in character, the preliminary cleansinfc 
d(>H(!ribo<l above will usually be found nufBclent. Thecurred end 
of the pipette in then to be intruduced into the perforation, and 
the remedial iwliition in to be inje<-l(.-d into the tyiupaniu cavity. 
Thette Injections should t>e repeated on alternate dayn, or three 
timet) a week; and if, aft«r the third or fourth iujeetion, little or 
no iiupn)vemeiit is i)envptilile, we may safely amume that our 
treatment iit defective in respert to the preliminary cleansing. 
The pm|>er course in then to wash nut the middle ear in one of 
the two ways presently to be descrilied. If our object w to iiidy 
I>ftrtially waah out the middle ear, the KimpleMt plan in to draw 
the pipette full of water at a temperature of from 100° to IW F., 
and then, after intruducint; the pur\-e<l tip through the |)erfora- 
- tion, to throw the entire contents itteadily but not touslowlyinto 
the tympanum, and preferably in the <lirectiun of the antrum. I 
usually repeat the operation a second or )>erhaps even a third 
time, always taking; the precaution each time to mop upthe fluid 
that has been driven out into the meatus. If a more thorough 
cleansing of the middle ear is thought dcNinible, the best plan is 
toattachthepii>ettet<ithe rubber tubing of a Clark's or fountain 
douche, filled with water at a temperature of from 105' to 1 10' P. 
As the water cools rapidly in its iHutsaite from the reservoir to the 
pipette. It is iuiportant not to introduce the instrument into the 
uiidiDe ear until the water has been allowed to run for a few mo- 
ments from the curved tip. Then, compressing the rubber tube 
with the thumb and forefinger, close to the {xiint where it is at- 
tached to the pljiette, we should introduce the tip into the mid- 
dle ear, and then, when everj-thing in ready, allow the water to 
flow through the pipette by rvIaitngour|ireHsureu[Kin the rubber 
tube. A sponge held beueath the ear will catch all the fiuid that 
escapes from the meatus. As soon as the water begins to flow 
out through the perforation, the exact position of the pi|>ette 
can no longer be Judged by actual imii>ection. It is therefore a 
matter of great imiiortanee that we hIiouU) hold the itistruiuent 
ver>- steadily during the (low of water into the middle ear; for if 
we fail to take this precaution, we shall run a grtmt risk of Injur- 
ing the stnictureH of the middle ear, or shall fail utterly to wash 
out that cavity. Just liefore the water is allowe<l to flow through 
the pi|x>tto we may gain some assistance in holding the instru- 
ment steadily In its pmiN'r position by grasping the slender |M>r- 
tion with the thumb and forefinger of the left hand, the remain- 
ing Angers of which And a flrn) resting-place against the [Mttient's 
cheek or mnstoiil process. With rvgani to the <|uautity of water 
that should Im* allowed to flowthnnigh the middle ear, I can only 
aanign an arbitrary limit, say (rum lialf an ounce to an ounce. 
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At the same time I HhouUI not heeitAte to u§e three or four times 
that quantity if 1 had any reanon for beheviiig that the Biualler 
amount had failed to dislodKe the ciucus. 

When it eeeiuit desirable to wash out the middle ear in a more 
thorou)^h manner than can bo done with the pipette when sim- 
ply aniied with the rubl>er cap, I believe that Blake's n)idd)e-ear 
syringe (st« Fig. 02) will be found to answer this purpose fairly 
wet!. The great objection to the 
employment of asyringe for deli- 
cate work of this kind is the dif- 
fteiilty which one experiences in 
holding the nozzle steadily at 
one small spot while simultane- 
outdy pushing in the piston with 
the tlnuiib of the same hand. 
On the other hand, this syringe 
IioBsesses, at leaxt for cleansing 
purposen, the following decided 
advantages over the douche and 
pil>ette: it Is much leas cumber- 
some, and it can deli%'er a stream 
(if greater strength. 

After the middle ear has been 
-washed out sufficiently, it is de- 
tiirable to get rid of as much of 
the water that remains behind as 
we can. If we allow the water to 
. remain, it will -dilute to an un- 
W known degree the remedial solu- 
tion einploye<l. and thus perhaps 
prevent the effect desired. The 
lietter way is to rewort to infla- 
tions iminediateiy after the 
cleansing process, and thus re- 
move at least the greater part 
of whatever fluid may be in the 

Of the different local remediea 
that may 1m' usc-d in Ihi- treatment of a non-chrunic puralent dis- 
charge from the middle ear, I employ only nitrate of silver, in the 
fonii of Kolutions of tlifferent strengths. In the great majority of 
easel' it is not neeessnry to enii>liiy a stronger solution than one 
containing two grains to the ounce of water. If the perforation 
is coni|inrativt'ly largi', say alxiut two millimetres in diameter, 
we miiy— if the weaker tuilntionH fail to produce the desired effect 
—employ a sulutiun of almost any strength. It has been my 
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experience, however, that it is rarelr advantaKeouti to employ n 
stronger solution than one or Ave KTointi to the ounce, and in the 
feteat majority or Instances I find that a two-grain tiolution ac-Miiu- 
I)lit«het) all that i.'un be defired.' 1 iwuively ever introduce the 
remedial wolulioii iiito the t yuipaimm in any other way than by 
means of the slender Klaxs pii>ette. and it is to thbi more perfect 
method of bringing the remedy in contact witli the diseai*e<l tyin- 
]Mnic mucous membrane that I attribute the succestiful rettults 
which 1 have obtained with this weak solution. 

It may seem strange to some who read this section that I should 
recommend solutions of only one drug, \iz., nitrate of silver. 1 
do it, however, advisedly, (or I have wasted a great deal of time 
in trying various remedies, — all of them highly recomiuended ; 
but I have found theni one and all so far Inferior to nitrate of sil- 
ver that 1 feel no hesitation in passing them all over in silence. 

1 tiave never been in the habit of wanulng the solution before 
introducing it into the middle ear. If the perforntion is of niuple 
size. 1 nil the pi{>ette as full as I can and discharge its entire eon- 
tents 1 if the perforation is quite small, I suck up into the instru- 
ment only enough to fill the slender portion of the tube, say one 
or two minuus. If we use only the smaller quantity of fluid, it 
will not be necessary to pay attention to the position in which 
we hold the pipette; but if we have drawn up into it all the fluid 
that its limited auction-power can raise, we must keep the slender 
aru) of the pipette pointing somewhat downward during the act 
of introducing it, or the fluid "will soon run bock into the rubber 
cap. and we aliall simply drive out air into the middle ear, and 
thus fail in the accomplishment of our puriKwe. After the reme- 
dial solution has once been introduced into the middle ear. I 
usually allow it to remain there undisturbed, and 1 pay no further 
attention to it. Applications of this character can be made to 
the middle ear as often as three times a week. 

Unless the perforation is quite large, it is practically useless to 
recommend the patient to employ some remedial solution at 
home. If for any reason, however, it seems desirable to do so, a 
three-grain solution of sulptiate of linc or a two-grain solution of 
acetate of lead, may be prescrilied. The solutions of nitrate of 
silver can scarcely be employed by the patient himself,— or by the 
mother in the case of a child, — for without a certain degree of 
familiarity with the handling of these solutions, alniust anybody 
would be quite certain to stain either his person or his ganiients. 

The more rebellious com-s of otitis me<lia purulenta acuta merit 
the title of otitis uie<lia punilentachronica.and it is to that chap- 
ter that I would refer the reader who desires to learn further de- 
tails with regard to the management of this class of cases. 
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If th<> iMirfomtion is large enough to admit of such a procedure, 
powdered reiiMHlitw (alum, iodoform, bonwrip a^-id) may soiiietiuies 
Ix^ u.sed to at)vantjiK« in checking the diitchiirf^ from the middle 
ear. Uy lumle of UHinff them in the following: the tympanic cav- 
ity tiaving heeti freed ax far us [KNwible froui the secretions which 
it may e^intain. I moisten the tip of tlie slender middle-ear probe, 
dip it into the powder, and then cautiously introduce it. with 
ttie mass of powder cIinti;inK to it, into the opening in the dnim- 
membrane. In the cam' ot a small opening I generally find it 
necesKury afterward ti) push in, one after another, tlie portions 
of powder that remain stickiiiK to tlic edget^ of the perforation. 
Souietimes a single sueh chan^ of iodofonn or of burned alum 
BufOees to nrrest the diM^harge permanently; at other times, re- 
peat<-<l applications will l>e found necessary. So far as tlie quan- 
tity if conceme*], I ani not aware that it is important to employ 
any i>nrti<-nhir amount of either of the thret! remedies mentioned 
atxiw. In the case of i>owdere4l burned alum, a iiiiuw equal in size 
to a No. 19 shot (or a sphere aliont one millimetre In diameter) 
will oflen KUfl1<-e for a single charge. I fre<iuently, however, use 
thrtv or fotir times this amount, especially if the perforation be 
oiiQ of giHxl si/.f. I have never experienewi any unpleasant effects 
from using [xiwilercd l>unied alum in this manner, in former yeara 
I was in the hiil)it (in i'hr<>ni<- citses, with extensive destruction of 
the druni-meuil>riui(>) of blowing i-oniiMLratively large quantities 
of iM>wdert>(l ahini indiHi-riniimitely into the ei[[H>HC<l <utvity of the 
middle ear, and I occasionally exiwrience*! un]>Ieaaant effects. 
This uiimIc of pnm>dure. however, is very <lifferent frou) the one 
reeonnneiKkil alH)ve, In the scale of efflcieiicy I sliould place 
IMiwdereii i<Mhiform very nejirly if Tiot quite on a par with pow- 
denii linrned iiluiii; in the scale of safeneroi I should place both it 
and lionii'ic acid iilieiid of the ainm. The [N-net rating odor of the 
ifMloform is siimi'tinii'K mt ili.iiign-eable to the [Nitient, or to the 
{Nttient's friends, that llie physician is ot)llg(Hl to almtain from its 
fnrihiT use, A|>art Iniiii this it is a iiiiwl viilual>le remedy. It 
is cliiimed that [H>wden'cl ifslol, which has very little <Hh>r, and 
tluit not un))lea.'<ant, ihiswsh-h the same virtues as iixlofonn. I 
have usi'<i it <Mviuii<>iLii!ly f<)r several months [mst. but I have not 
yet Ixt'n able to satisfy myself how efficient it is in comjtarison 
witli iiHliiform. It is apiMtreiitty non-irritalhig in character, but 
1 have a suspicion that it is l<>ss ininiical to micro-orgiuiisms tluin 
Is iislofonn. and ci>iis<^'i|nent]y must Ik- less efficient timn the 
latter. 

itoric or iKiracie acid, wiiich is now olitainaltle in the shoiM in 
the form of a linely divided iH)wder. sti-ms to exert n s<K>thlng 
effect niMiii the inHaiiied luneous membrane of the middle ear 
when dusteil over it. This effii't. Iiowever. is a]>]kHrentIy abort- 
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IItmI, and I have accordinKly Ion); since abandoned its use. In 
clirunic caMw, with extensive deHtructiun of the iiiembrana tyiu- 
pani, Ixiric arid nuiy perlmpti still be used with advantage. This 
question, huwever, will l>e discussed briefly in its proper place, 
ill tile next chapter. 

Aiiite Inflammation of the Pantervtr Fold of the Dntm-mtta- 
iirafw.— The etiolc^iy of this forui of ear diMease hoti already Ijeen 
discussed iti the ehapteron QenenU Etioltigj-. It Id of rare occnr- 
ivnc« — I hare seen in all not over hair a dozen canes — and is ehar- 
acteriied, in the. uiajority of inattineen, by the xreat severity of 
the am'Oiupaiiyiiig pain. I will gixo here brief accounts of the 
two first caKcs seen by me : — 

The iwlient, a policeman, consulted me on the 10th of March, 
18T4. for a very dbtret»iiiK tinnitus in both ears. He had experi- 
enoetl no jmln in then), and his hearini;. so far »x he wim aware, 
was |>erfe<"t. The tinnitus had tiuule it« appearance ab<nit two 
months pivviously. 1 teuted hia hearinK with my wat<-l) and 
f<mnd it to be : K. 1^ : L. ,\. Both druiu-nieinbranes presented a 
dull and opaque apl>earance, and were slif^htly sunken, (in the 
left side there was moderate con^estiun of the iKwteriur fold (the 
parte aimve and behind the nhort |irucess of the hammer). Hv 
dia^irnMsiH was, catarrtuU influmnuition of both middle ears, and 1 
betmn treatinK the patient in accordance with that dia^cnoNiti. 

On the 14th of March, finding that the redness of the posteriur 
fold still persisted, 1 painted the parts with a stronfc solution of 
nitrate of silver (gr. 130 to the ounce). I interpreted this nKlneas 
as an evidence of a still more active confitestiun of the neighlior- 
InK mucuuB menibrane. and employed the solution of silver sim- 
ply for the puipose of producing a 'derivative effect. 

On the 10th the patient rep«irted that the tinnitus in the left ear 
had materially increased ; tliere was, us he dewrilied it, a con- 
stant rinfcinit of bells in his ear. His face presented the iisi>ect of 
' - ■ ...... . ^ (jjg 



membrane was re<l, tense, and Rlisteninft. Thniuffh the upijer 
and posterior iH>rti(m of the membrana tympanl. which was still 
translucent, a yellowish area wa« visible. It conveyed to my eye 
the appeanince as if a yellowish body projected downward from 
the inner side of the axis-band of the liaunuer. Husnevtintc the 
existence of an aceuiuulation of pus. I incis<>d the intlaiuMi and 
swollen posterior fold, and afforde<i esc«iK> to a drop of thick, 
creamy pus. A second incision into the anterior fold, which was 
also ignite re<l, |mve ewJipe <mly to blood. (Tlie patient bore Iwith 
of these cuts without flinching.) Inflation by Politzer's nietluKl 
foiled to exert; the slishtetit aiiprcciaijle iiiflueni^e uixm the con- 
tents of the absceHS. After tne immediate jiain of the incisions 
had Kulwideii, the [wtient exprewsed himself as feeling greatly re- 
lieveil in the condition of his head. 

(In the l«th of Unrch the patient reported that he was feeling 
Itetter. and tliat nodis«'hurge had yet made itsaj>peartince: and 
on insiiecticin I found that no evi<lenee existed of there having 
iM>en any discharge siniw the dav of the o|)enition. 

Un tlie 2aA of March only n sJlgbt sliiglutf noise reiuainetl in 
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tlie left ear. (The subsequent history of the case is of no further 
interest in its bearings upon the subject of the present section.) 

The second case was seen about two years later. The history, 
in brief, is as follows : 

The patient, a lady, about thirty years of age and in good 
health, began to suffer from pain in her right ear on April 18, 
1876. Her physician examineu the ear, and finding it filled with 
a plug of cerumen, he removed it by syringing. During the fol- 
lowing three days she continueii to suffer from pain in the ear, 
the i)ain not being constant, but coming on in paroxysms, with 
intervals — which sometimes lasted for several hours — of complete 
freedom from pain. The pain, however, when it came, was of 
very great severity, esnecially on the 21st of April, the day ou 
which I saw her. At tliis time I found the external meatus in a 
normal condition; the drum-membrane was beginning to be 
slightly (Bdematous (like polished steel when breathed upon), but 
not appreciably reddenea ; the posterior fold was red and some- 
what swollen, especially posteriorly, but without any appreciable 
pouting, such as might be expected if pus were working its way 
toward the surface. Hearing distance for watch t^, A free in- 
cision (about four millimetres in length) made in the posterior 
fold caused quite a large drop of pure, thick pus to almost g^ush 
out through the opening. (Tne patient was under the influence 
of an anapsthetic.) 

I did not see the case again, but the physician reported that 
the operation gave ctmiplete relief, and that very little, if any, 
discharge made its appearance afterward. 

In the rei>ort which I published of these two cases, in the Trans- 
actions of the American Otological Society for 1877, I made the 
following remarks : ** Every aurist sees a number of cases of otor- 
rhoBa in which the only demonstrable lesion of any importance 
is an ulcerated opening in the posterior half of Shrapneirs mem- 
brane, from which a fistulous track leads inward a variable dis- 
tance, and at the bottom of which the pn)be usually encounters 
denuded bone. Sometimes this opening is so extensive that the 
neck and head of the hammer lie exjKwetl to view. The peculiar- 
ity of these cases, however, lies in the fact that the membrana 
tymimni is still entire, and, in many cases, not adherent to the 
inner wall of the tympanum. Inflation, too, either by Politier's 
method or by means of the catheter, reveals the fact that the 
cavity of the tynqmnum contains no fluid, and has no communi- 
cation with the flstulouH cavity. In other words, the trouble is a 
chronic cjiriiw of a limitiHl region of bone in the immediate vicin- 
ity of the middle ear; but it differs from all the most common 
f(»rms of caries encountered in this region in the fact that the pus 
and detritus thrown off fnmi the diseajsed part do not escape by 
way of the tymiMinum, but through a sinus which, though ap- 
pearing to lead dire<^t1y into the middle ear, has no communica- 
tion whatever with this cavity. If I am not mistaken, it has been 
customary to explain these cases on the supixMition that origi- 
nally there was «ui inflaimnation of the entire middle ear, with a 
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perforation In HliraiiiicirH inenibraiK', but that gmdu&lly the in- 
fluiuuiatury proretw becuuie retitricted to the tisHueit occu)>yiiiK 
the upper and pooteriur iwrtion of the cavity, the wall of i<e|>ara- 
tiuii formod by the heatiug; process being so perfect tw to entirely 
prevent any of the iDflaunuatory products fruiu entering the 
niiildle ear. In a word, theite caaes have been looked upon as 
cnitett of an imperfectly healed purulent Inflaiuiuatioii of the iiiitl- 
dle ear. The two caue* 1 liave juHt rejMirted ttu^^t the idea 
tliat the pathology of tliis clusa of cases may be a different one ; 
tliat is, that at tliH outset the inflaiuiuation may have been re- 
stricted to the soft parts constituting, and lying near to, the pos- 
terior half uf ShrapnoU's nieiiibrane. As the descriptions of theee 
two cases show, sueh a circiuiiscrilied inflanimatioii of ShrapneU's 
ineiubrane does sonietiuies [>ccur, and. such being the fact, is it 
not more natural to explain these eaises of flhtuloun opening in 
Shrapnell's ineiubrane as ab initio eases of circumscribed inflam- 
mation!! Further obtler^'ations of mich cases will undoubtedly 
fomiith us. In due time, with a eatisfactor>- explanation of their 
IMthdlogy." More than ten years liave elapse*) since the publi- 
cation of the words just quoted, and I am now convinced that 
the view here put forward can scarcely be true of the uuijority of 
thewe cases of chronic fistula of the iMjsterior fold. In |>art they 
are to be referred to the destructive effects of tnbercular disease 
of the region involved, and in part they are to be considered sim- 
ply as perforations which tiare originate<l in prR^isely the »ame 
maimer as j)erforatioiiK in the dm in -membrane proper ordinarily 
originate — that is, through the effects of pressure. Titis is the 
view — as 1 have statetl above — generally aecei)te<i. ami it seems 
to me to be, on the whole, the luont plauxihle one. 

So far as the {liiignosinot nn abscess in the posterior fold iacon- 
cemet), the following may be mentioned as the points which will 
enable us to iiui<pect strongly that pus is developing in this luur- 
tlcular locality: 

1. The well'nuirke<I n^lness of the parts which lie iunucdiately 
above the poMteriur half of the drum- membrane. 

2. The aiNience of any evidence of active inflammation of tlic 
middle ear pmix-r. 

3. The unusual severity of the pain in the ear. 

4. The slight degree of impairment of the hearing. 

5. The absence of pain, tenderness, or swelling in the mastoid 
region, one or all of which symptonts wonhl 1)e present if the mi- 
nnw irf the ixisterior fold were simply an evidence of the more 
acute inflammation going on in the mastoid antrum. 

6. The previous histor}' of the case can alone enable us to differ- 
entiate the condition under consideration from that pnxiuce<l 
by a fracture of the squamous portion of the temporal bone. 

The trentmeat has already been sufRciently indicated above. 
Ill 



CHAPTER X. 

CHRONIC PURULENT INFLAMMATION OP THE 
MIDDLE UAH. 

A CHROMc purulent in flan mint ion ol the middle ear t>eginfl 
almost invariably HMimocute innnniiiintinn. In tul>cn-ulou)i and 
H>'i>hiljtif iiidiriduult) we may olMiorve an imiidiou)i un<l painlexii 
development or tlie dixenite in the ini{ldl<! our. Imt those caww nru 
conijuinitively rare. The etiology of c)in>nic purulent inflamma- 
tion of the middle ear, wi for iit leaitt nit it. eiin Ix; xaid to have an 
etiokipy s('i>arate from tluit of the a^ute variety, may be summa- 
rized in a single sentence: the lack of propiT treatment durinf; 
the acute Magv of the infloininatidii is tlm muse of the chronic 
form of the dlseaMe in ninety-nine out of a hundred eoMes. This 
may seein soiiiewiiat exufwerated. Neverthelemi, I Ix-Uevc it to 
bt' true. There are many cases. 1 admit, which yield very slowly 
tu even the most skllfnl treatment, iinil which perhai>s would 1m> 
descrilietl as having merited the title of "cliniliic:" tiut the totid 
dnndiiin uf the aff{vti<m is even then not likely to e.\ce(Hl n few 
wi'ekf. when-as a (genuine ciwi' of chnmic otitis mo<lia jinrulonta 
is one ill which the morbid priM-etw in the middle ear ha« lieen 
ffoiiitr on for nioiitlis. if not for years. It is to oiscM of this kind 
tliat 1 refer when I say tliat they owe their oriffin, us a rule, to 
the lack of i>ni|K'r treatment [luring the ejirlier Btotces of the 

T/i' fonrnr uf Uif IHxmxf, — A chronic piinilent inflaiiuiiatloii 
t)f tile iiiiildle car may run a variety iif coiirm-s. For years the 
nnicoiiN iiiciiibnioe of tin' midille ear may secrete a wanty puru- 
lent or i]]ii<-o-piiriiiciit fluid, and if the |wtieiit is careful toeleanne 
the ear at iitatetl intervals, this iN-rsisteiit bnt slight otnrrh<pa 
iiiaj- ri'preHeiit liie only symptom of whi<-h he has any complaint 
to make. Furthermore, the most careful examination may fail 
to delect any evidence iif the enisteiiee of any other ]Mithnlo(^e«l 
eimditioii tliaii tliat of a slit;htly swollen and relaxe<l ' tympanie 
mucous nicmlinuie: I ewept. as a matter of Mmrw-, the \tw» of 
(Iriini-meiiibntne sut»,tHnce that took place undoubtedly in the 
earlier stapw of the <lis<-as(>. If thiM[)«-rlorationhi the nietubraiia 
tymiuiiii is of ample dimensions, it is not likely that the intho- 

■ N<i( iiuaai-MiiiiK thi- linn uiul iHullliy ii|i|iraraiH.'e <>t Ui« aomial niuLiniii nwinbmnc. 
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logioal plctnre wlilcli 1 have deecribed will uiulergo any iiiaterial 
change for the worse. 

Ill another group of cases this placid couree of the tllHease is 
diiilurhc<l by a complication which may lead to a whole train of 
niorv or lesH seriuuit diaurden. I eeler to the developnu^nt of 
gmnuliil ion-tissue. Two elements co-operate in certain caiwH to 
brill); into activity this proliferative tendency : first, the acrid and 
irritating nature of the secretionB; and second, the uncleanly 
habits of the patient, who penults these acrid secretions to he un- 
disturbed, in a decomposing condition, in contact with the inu- 
cuUK uieuibraiie of tlie middle ear. Sometimes the Irritating 
pro)>ertieB of these secretions are so great tliat even the skin Uning 
the external auditory canal undergoes uli'eration from contact 
with them. In this second group the discharge is almost always 
abnnihtnt. 

Finally, if the conditions juat de«cribed are not properly treated, 
or. as is more likely to l>e the case, if they are allowed to remain 
wholly untreated, the inflammation of the ini<ldle ear b^ns to 
encroach upon the neighboring organs, and we then encounter, 
as n-Eults of this extension of the disease, the following cntalofnie 
of lesions, which are often fatal : cariee or necrosis of the bony 
widls of the udddle ear or of the mostoifl cells— the result, very 
comniouly, of retained pus; ulceration of the carotid artery, with 
fatal hiemorrhage; ulceration of the lateral sinus or of the comuiu- 
■lic-ating mastoid vein, with phlebitis, pyemia, and perhaps me- 
tastatic abscetwes; meningitis, or abscess of the brain; consum[>- 
tion, due t<i an infection of the system produced by a collection 
of cheesy pus and dftbris retained in the middle ear or mastoid 
antrum ; and porliaps still other lesions which do not now occur 
to tny nibid. 

For purposes of convenience, then, f will treat the subject of 
the pres«>nt cimptt'r under three headings, corresponding to the 
tl)r(>(> gnmiM into which I have divide<I all cases of chronic [)uru- 
lent iiiflannuatioii of the middle ear. Before considering these 
grou|is in detail, however. 1 will make u few 

Okxkiiai. Rxmabks o\ Diagnosis a>d Prooxosis. 
The term " chronic purulent inflammation of the middle ear," 
as already intlmatetl, covers such a multitude of dltferent condi- 
tions and coin bi mi t ions of conditions that, as diagnosticians, we 
nuist consider our task as only t>egun when we ascertain the fact 
that the eiu<e is one of otitis media purulenta chronica. It is not 
sufficient i-vcn to deterndne in a general way that it belongs to 
one of the three larger classes mentioneti al>ovc. If we wish to 
treat the case surcessfnlly wc must take cogniuince of the exact 
condition of ever)- square millimetre of the surface of the auditory 
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canal, drum-mem brane, tympanic macotu membjwae, etc.— ao 
far, at least, aa it is possible to reach some of these remoter por- 
tions of the ear. As a matter of course there are parta which we 
cannot see, nor even reach with an instrument. When once, 
however, the art of exploring the nooks and crannies of the mid- 
dle ear has been learned, it is surprieinK how often we are re- 
warded by discoveries which enable us to arrest the troublesome 
disctiarn^, and i>erhaps also to relieve the patient of other dis- 
tressing syiuptouis. The art of properly cleaning the ear is the 
art wliich 1 would urge tlie beginner in otology to cultivate. 1 
aiu strongly tempted to add that when he lias mastered this very 
difficult art, he will find himself a master both in the diagnoois 
and in the treatment of diseases of the ear. This is not far from 
the truth. As an instructor 1 have repeatedly made the obser- 
vation that, after the ear had been properly cleansed, even a be- 
ginner would often be able to moke a correct diagnosis of rather 
complicated conditions. But very rarely indeed have I Itnown a 
pupil to be able to clean an ear even fairly well, until he had 
served a somewliat long aiiprenticeship. This cleansing proceos 
must be done by means of thecotton-holder, the curette, the slen- 
der middle-ear probe, and the dcUcate angular forceps. If the 
extemnl auditory canal is filled with a very foul pus, it may be 
pleawinter for the physician to remove as much of it as he can by 
syringing. If the dujcliai^, however, is not particularly offen- 
sive, and if there is no decided accumulation of cheesy material 
and epithelium, time will l>e saved by employing, from the very 
Iieginning, the cotton-bolder armed with absorl>cut cotton. By 
varyiiifr the amount of cotton used, the physician can make a 
mop suitable either for the removal of large quantities of pus in 
the brood external auditory canal, or for the thorough eleandng 
of a small sinus leading through Shrapnell's membrane into the 
recesses of the middle ear. If syringing alone is employed, the 
picture afterward presented to the eyeof theobserver will almost 
invariably l>e a deceptiveone. All the depresslonsand Interstioe* 
will continue to hold a certain amount of water, and under these 
pln-umHtaiiceH the moat eijjerienced observer can scaroely fall to 
interpret Incorrectly what he sees. But oftentimes even the oot- 
ton-holder fnils to ac<'omplish all that is desired. Masaea of 
cheecy pun or of epithelium remain eml>edded in the rece—M or 
clinf; llnuly to the tissuei), and we are obliged to use the curette, 
the slender prolie, or the forceps. In all these recommendations 
I asRume that I am detUIng with physicians who poasen a fair 
degree of stead inees of hand and delicacy of touch. I aHOme, 
furthermore, that they have mastered the art of Ulumlnatlng the 
di-eiK-r iiarts of the ear with a forehead mirror. To men irtio 
are not accustomed to the delicate manipalatlon of InotriuiMati^ 
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this whole chapter most necessarily, In a Large measure, prove 
unprofitable. If cases belonf^ing totheflrst group ooiue Into their 
haiiiJH for treatment, they may, by employing the syringe and by 
instillint; suitable remedial solutiuns into the ear, occasionally 
efTeift a cure : but a large number of perfectly curable cases will 
experience comparatively little benefit from this — if I may be 
allowed the expression — "hit or mias" treatment of the dieeaee. 
It is for better, however, for such men to recognize early their 
lack of manual dexterity, and to abstain religiously from using 
instruments of any kind in the ear. They will then be at least 
sure of doing their patients no harm, and they will, as already 
stated, occasionally effect a cure by those methods of treatment 
which ncccmitate the emploj'ment of no other instrument but 
the syringe. 

It is unnecessary to enter here into a minute description of the 
conditions which call for the use of tliis or tliat particular instru- 
luent, or to attempt a description of the proper modes of using 
them. I will simply formulate two general rules, which will be 
found, I believe, useful. In the first place, when granulation- 
tissue presents Itself to view, it is never safe to assume that the 
relations are what they seem to be. Tnus, for example, I have 
more than once thought, after thoroughly cleansing an ear, that 
the picture presented to my eye was one of a granulating and 
very much hypertrophied mucous membrane of the inner wall of 
tlie tj-mpanum, with total destruction of the membrana tympanl. 
By the aid of simple inspection this was as far as I was able to go 
in my interpretation of the appearances observed. By gently 
uuuUpulatiiig the parts with the probe or the curette, however, 
the incorrectness of luy interpretation became at once apparent. 
The "granulating and hypertrophied nincous luembraite of the 
inner wall of the tympanum " was in reality a flattened polypoid 
growth, lying u[>on the outer sorfaoe of the drum-membrane. Its 
peduncle, which passed through a Urge perforation in the pos- 
terior sujieriorquadrantof the drum-membrane, sprang fruui the 
up|*er and jNisterior portion of the tyiujianic cavity. Long ex- 
perience and the uiost careful scrutiny wi)l never enable the phy- 
sician to diKiK-nxe with theoe instrumental manipulations. And 
it must be remembered that an error in diagnosis, under circuui- 
staiiecs such as I have Just described, means also an erroneous 
plan of treatment. 

The second rule to which I alluded above, is this : it is a good 
plan to assume tliat, in the great majority of cases of long- 
standing otorrhiBH, the discharge is kept up either by a carious 
process in some portion of the temporal )>one, or by the stagna- 
tlim of pus and epithelial debris in some nwess or p(N-ket, or by a 
nuuB of granulatloD-tlHUe, situated fn one of the following three 
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plaee)*: the «xt«ma> auditory canal, the middle ear proper, or the 
ifiiuittiid aiitruiii. If the phytarian. therefore. exiiertH tu relievt' 
>ii*i jMitieiit of liif utorriKj^ he iiiukI ax^rtoin. aa arcurately ok 
powiilile. where the eari<« or the ^mnulaiion-tiiwue i« xitoated. or 
at what iHinitrular part of the middle ear the stainiat ion prohatily 
exiotti. It in liol fufflcieiit for hiiu to aHcertain. in a Rvneral way. 
that the cariwi or the ijnuiulation-tiiwui' is Kituated in the eittrr- 
iial auditor)' c-aiial or in wtiiie i>art of the middle ear; he mui4 
awN^rtaiii the preeixe limitH of the ditieaoe. jiut as the general snr- 
Keoti <Io«H in a caw of rarieo of the tihia or in one of uterine 
|)oly[M>id KTOWtiiH. He must introduce his alentler probe into 
evi-ry reeetw: he itiuft touch with it every spot of stupicious 
rethicHH ; in a wonl, he inuHt render to hiiusetf a strict aceount of 
everj' imrtiow ul the ear within his reach. If the external caimJ 
1m free from KTanulatioii-tiHMue or from caries, and the pus clearly 
CHcaiicH fnini the middle ear through a perforation in the mem- 
hmiift tytupani, he muHt ]huw hU cotton-holder (anued with 
ulMiorlH-nt i-ottou) through the perforation anil Hoak up the pus 
or mm^uH that tllln the niidille ear and prevente liiin from seeiUK 
the o]i]KM(ite promontor)-. In this way one can ofteii brini; to 
ll^ht a i«)lyi)oi<i irrowth which otherwise would escatte ob«e^^■a- 
tioii. Hnt in iiiiiiiy ciuh^h Huch a cleansing of the middle ear is 
not snflli'ient. The {xilypuH iiiiiy t>e no »ituated that no iwrtftHi 
of it can lH-iH^!n through the |H-rforation. For instance, it may 
M)>riii|{ from the npjKT or outer wall, and may bang down on one 
t>iili> or the other of the oijeniiifc. In a<ldition, therefore, to the 
cleanHliiK. it in lulvisahle to 1>end the end of the pro)>e fditfhtly, 
and then, iHiiuiint; it in thnni^h the perforation, to rotate it in 
Mueli a tjianiiiTtliiit it will tx' hkely to bring into the Held of vldfon 
any |H)lyiH>icl (frowth that may l>e located in the immediate vieln- 
Ity, If Hum' iiiuidpulationH art; executed with delicacy,— the Biir- 
tCifin'H eye iH'intrdirt^'tetl all the time u [ton the perforation, and 
aci-oiiiit iMiinit taken of the exaet Hitiiation of the (concealed) end 
of the priilie,— the [latlent will prolMibly not complain of even a 
M-iiM-ofdiM-oitirorl, much h-ssof jMun. If, after making a c^iti<^al 
sean'h. the pliyHtcian fiiilx to find either a caries or a region of 
ffraiinliilJDn-tiNHoe, he ix still not wurnuitcd in dniwliiK the in- 
fercni'i' thai IhcNe lesions an> iilnw'nt, that is, that the cane he- 
UinifH to the first of the three gron|M< into which 1 have divided 
all I'ltsfsiif III ills mi-iliapunilerita chronica. He should j)r(H*ee<l. 
however, to trt'iit it iis if it n>al!y di<l Wlong to this group, and 
uiMin the successor liurk of success of his treatment he Hhontd 
finally liasi' his diagnosis. I do not mean by this that hia eon- 
cliiHlon will always U' in harmony with the facts; but xhuply 
that then- i!> a HlninK pnilxihility that such will be the case. In 
the aluH-iiee of these h-sions, a suitable medication uf the miildle 
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ear will fUKHi unvst the (tutcharp^e : it theoe leflioiui. however, are 
jintieiit, the Hiiiiie nieiliciition will almost certainly fail to aocoiu- 
jilish thi« rtwult. 

Si> fur nil the ()ueMti<iii <>t progttosin is coDoeme*!, only a few 
rulcH iif antral »p]ilii'ability can Ik? laid ilowii. In the flrst 
pla<-e, when a cane of <-lir(iTiic purulent inflamniaticni of the iiiiil- 
i)lt- ear is brought to utt for an opinion a» to what is likely to 1>e 
the future counw of the dixeose, we iniieit, iu a lai^e proportion of 
the caWH, be K>>arde<l in our Btatemontn. Thiw is true, in a 8pe<-ial 
(It^rree, with rt-ganl to the efTiH-tu of treatment, iiet us eooHitler. 
flmt, the queHtion of the arrrxt of the ilhrMargf. which is Kt^iier- 
ally the one that incwt interectH the patient. TakiiiK a largo 
number of cuaef toKether, we may ]in>miiie verj' koo«1 nvults from 
treatment, but in individual eafie» we cannot safely predict what 
will be the reHultit. Oftentimes the caw-s which seem ojt if they 
would be the eajiiest to luaiia^, ami with r^'anl to which we 
feel disponed to K>ve a very favorable |ini|fnot<is. prove In the end 
to be the most iitul>lK>m. On the other hand, if the tlischarge is 
prufuxe and offensive, and if there is an abundant development 
of ({'"'■ii'B.tion-t issue, we imiy safely make the preilictiuu that 
treatment will effect a very marked improvement in the condition 
of the ear,— thut the discluuve will be ^r^atly diminished In 
()uantity, and ut the tuuue time be rendered inoffensive. In fact, 
ill tiuite a large number of caseN, the ilisi-liar^ will be arrested 
lieniuLnently, but It is not safe to predict such a result. The 
proKnosiH is i*erha|H) Iietter in cases in which the ]>erfonttion hi the 
drum-membrane is \n.rge than in those In which it is small. In 
the next i>la<.y. the prognosis is tar better In cases in which the 
perforation involved themembrana tynipani proper than in thoMe 
hi which the diwhargeeseaiMw through an o[teningiu Slirapnell's 
luenibratie or in the H«>ft {lartD in that imme<liate vicinity. 

The next (lueation in |inignoi«ijt to which we must frequently 
(five an answer, relates to the recowry uf the hearing pairer in 
the ear afTected. If maweM of graimlnt ion-tissue s(irroun<l, and 
j>erha|w even press u]K)ii. the stirrup, and it we And that we cjui 
remove these masses, we tuay safely say tliat a certain dt^free of 
improvement in the hearing will l>e likely to nvult from treat- 
ment. The effects produced by the presence of a purulent or 
miu-o-pnnilent fluid in the middle ear uiion the acuten(!ss of the 
ht-aring are very nearly the Mune as thoee due to a uuiss of granu- 
lation -tissue, when the latter ououjiies the [Nisition just men- 
tioned. It would app(>Hr, therefore, us if, in those coMes in which 
there are no obstructive granulations, our prognosis shoulil be 
the sume with reRord tu the inijirovement of the hearing as with 
regard tu the arrest of the diMeharge. This is true in iierhajw the 
ui«)ority of oawM. In a certain pro|>ortion of the casea, how- 
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ever, the hearing neeiiis to be ufTected by other changes, directly 
(le|>eiident uih>ii the arreMt of the dJKchaiKe. Thus, for eiaiuple, 
lifter we have Bucctee^ltMl in iLrreNtin); the diacharfce, tlie patient 
will be coiiHcii>u§ for a short time timt his hearing ie better tlian 
it wax during the contiimaixie of the dl«ohurtj^. Then gradually 
the liearing will tH>coiu« testi acute and the patient will complain 
that he does not hear an well as when the discharge exixted. If 
some ttliKht exi>osure cauoeu the otorrhuaa to return, we luay 
olwierve the apparently i>er]>lexinf; phenomenon of an increased 
at^iitenpMM in the hearing jjower due to the re-etitabliithment of a 
purulent otitiH media. The exi>liination of these conflicting phe- 
noinenu, which are encountered by ni> means rarely, is undoubt- 
edly the following: So Jung as the soft parts surrounding the 
stirrup, and t»ii>ecially its foot-plate, are moist, this ossicle po«- 
sesses its hiRhext decree of mobility. For a short time after the 
discharge has been arrested these soft parts remain simply moist, 
and, in the absence of any considerable quantity of free fluid, 
which would of course act as a damper, the stirrup can vibrate 
with the maximum degree of freedom— that is, the patient's hear- 
ing will l>e at its maximum degree of acuteness. With the 
increasing dryness of these parts, however, they IiMte their flexi- 
bility, and the stirrup, or rather the stupetllo- vestibular articula- 
tion, then bevuiiics i>artially anchylose<l. and the jtatient's hear- 
ing will then be at Its minimum degree of acuteness, — a luwer 
degree even than that which existed when the middle ear was 
OUed with fluid. 

Fiiully, we are sometimes calle<l upon to state how far a chronic 
purulent Inflammation of the middle ear is likely to endanger the 
patient's life. If we arc asked the question In a general way, as 
for instance by the ufllcors of a life insurance company, we can 
only say that a small projiortlon of all the individuals who are 
affected with a chronic discharge from the ear die from some 
form i)f disease directly induced by the ear affection.' If we are 



■Tbe pni'tk-al quutllon which jireieiilii Itiietr tu llie II 
tlibi: Slioiilil Ik HHii>|iiiijc rule lie LBId<luicii to Uw effect tliu >ii >piui>;«iiia wauaimj 
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«iH.4iar»lelni|inu:lli'ati)e. 1 think, huwri'er, that It faviiralili 
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asked, on the other h&nd. to state the probabilities In Indiridual 
coMett, we iiiudt bane our predictions upon a variety of data, vit, 
thp [tast history of the case, the nature of the existing lesions, the 
cure which is likely to be Itestowed upon the disetuied ear, etc. 
Frequent iDtercarrent acute attacks of inflamiiiation in the past 
afford some indication of what may be ex]>ected in the future. 
If a large perfuratiun exists in the druiu-meuibmne, and the ex- 
ternal auditory canal is of normal size, we may estimate lightly 
the danger of either mastoid or cerebral disease. A small perfo- 
ration in the drum-membrane proper Involves far less risk of 
serious Intercarrent disease than does one in the region of Shrap- 
nell's membrane. When the existence of a carious prooess can bo 
demoustrated in or near the tympanic cavity, the patient should 
be warned of the serious nature of his disease, and he should bo 
urge<l to keep the ear scrupulously clean, and to obtain skilled 
assistance with the least possible delay when pain develops In 
or near the ear. Farther on, I may recur to this subject of 
prognosis again. 



/. Simple UneomplicaUd C<uea. 

Strange as it may seem, the number of cases that belong strictly 
to this first group is by no means so large ns one might suppose. 
It is quite possible that the absolute number of such j^asee is 
large; but, as the symptoms are not of a troublesome nature, 
many patients probably think It unnecvssarj' to consult a physi- 
cian, and so it happens that the aurist set-s only a few of them. 
The only difference that exists between these canes and those of 
sultacute catarrhal Inflammation of the middle ear is, 1 suspect, 
the following : in the former group the absence of the whole or a 
part of the inembrana tympani leads to the establishment of a 
more active se«-retion from the mucuous membmne of the mid- 
dle ear than is apt to be the caoc when the drum-membrane is 
entire. The exciting cause is prolxibly the same in both sets of 
cases: it is only in the outward manifestations of these dirwuLm-s, 
but not in their Intrinsic nature, that a difference exists between 
the two. The term eiuployed by many English and fl-eniuui 
writers to designate the purulent form of the disease,— viz.. " pur- 
ulent catarrh of the middle ear," — is one which seenis to be i>ecu- 
liarly appropriate to this class of coses. At the same time there 

appllcsM Kates that Ihc dlMrharfB- la abundaiit, that It U nttmaitv. thai It l> cicoa- 
■imalir bkntT. and Utat hr it nibtrct In pain iDUwnwtnn iiT ih>- ntrn-iril rar or 
IhtnuatMHit Ibiw iUa of Uw bred. Ilie ilak aluiulil lanainly Iw ixiiuiili-rva aa extfm 



250 A MANITAI, OF DISKASKS OF THE KAR. 

are d««i(le<i ohjectionB to the enii>loyinent of the tenii "catar- 
rhal " in thm connection The chiet diBtint^uiishinK feature 
of these siinpler uncoui plica ted ea»e§ of chronic purulent 
inflaninintioQ of the middle e«r is the total alwence— bo far, at 
least, as can be ascertained from the character of the diwharnce 
and from the vixible and tan^ble lesiontt — of any eriilenc-cs of 
active inflammation, or of the development of tn'onulatiun-tlsBue. 
The folluwinx case may be taken as a type of the fonu of dix- 
eatte now uniler consideration : 

Tlio iMLtient, a 1a<lv, forty yeare of age, stated that she had 
pawed through a ratiier severe attack of purulent inflammation 
of both earn when she wan quite a young (firl. She believed that 
the attitek hail hegun while hIio wait convalcHcinK from scarlet 
fever. From that time forward she had been subject to an inter- 
lulttent dischance from both ears, never copious nor offensive, 
and, so far as she had observed, never materially affectlmc her 
hearint;. On examination (April 6, 1871), 1 found both druui- 
meiuliranes pern>rat(-<;l, the oitening In each being of large size. 
A very Klight <iuantity of thin secretion moiittene<l the lower wall 
of the external auditory canal. The iuucouh membrane of the 
promontory wa« pale, moist, and moderately thickened. At no 
point was there any evidence of active irritation. No treatment 
wax ailvisetl iH'yond the occasional Fleansing of iMth ears with a 



little lukewarm water. Four years later (June tt. K7S) I axain 
saw the piLticnt. Hhe reported that no chantce had taken place 
In the course of the dixease: and, on examinatiim. I found almost 



.triselv the same picture lut that which 1 had ol>served in IHTl. 
On the left si<le it seemed to me that the |>erforation had mate- 
rially inereuMe<l h> sir«. 

In caiVM like the one which I have just narrated It would un- 
doulite<lly l)e easy to control the sliKht diiwharge for a lindte«l 
IterifNl by instilling into the middle ear a feebly astringent solu- 
tion, say one of nitrate of silver (gr. Ij. ud J j.); but in these tyjiie- 
ally chronic cjutes we camiot look for ]>entiiuiently l>eaeflvial 
results, and it is therefore lietternot to urge the (tatieut to sub- 
mit to treatment. In citxeM of more recent origin, and e>ti>eelaUy 
in tinHte which lire chanu'terized by a small perforation in the 
dm III -membrane, tn-ntmcnt is more likely to produce results 
which will Im- iM'rmanent and which the |iatient cannot fall to 
appreciate. The following ease may serve as an illustration : 

The juiticnt. a merchant, forty yi'ars of age and in good health, 
flr^t notice<l a dincliurge from the left ear <Uirlng the seomd week 
of Augtist, 1H7K. It c-ame on without ]itiiii, and euntiniied un 
clie<-ked uj) to tlic i:ith of HeptemlHT. Ihi examination made at 
that Ihne, the external luiditorv caiuil was found to 1)e filled with 
a HKMlerately thick, purulent tniid. A iierforation about the slie 
of a phi's h'ea<l. and with shantly defined liniita, (sivupied the 
central [Mirtion of the dnmi-membnine. which otherwise ap- 

Keanil to lie natural, or at least free from any evidences of iii- 
ammatlon. After the middle i-arhad lH>cn inflated (I'olitzer's 
methisl), for the puriHoo' of driving out as much of the secretloD 
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on potwihle, a ffw (lro|>s of a ten-Krain solution of nitrate of ttilver 
wert' <lni|i]>(.>tl into the left ear. flrui prextmre wait then made upon 
the tnifCiiH, anil at the Maine time the patient v.'an told to perfiirm 
tiie net of HWallowinK. three ur four timef in xiin-etiBiiiii. In thin 
way the ivuiedial wilutioii was bruiifcht in contact with pnilxihiy 
a taivepart of thi- tyiiit>aiiic iiiucouh meiuhraiie. No api>reciahte 
juiin foRdwet) thin pniCHlare. 

l>n thelilthof September the patient repcirted that the dis- 
clianre wviiteil on the 14th, and that the ear Bince then had felt 
quite natural. 4 >n examination, both the eiternal auditory canal 
aiul th« tympanic cavity were found to )>« |>erfectly dry; the 
I>erfuration still exi»tod. 

There can l>e ver^- little doubt that the perforation in this cane 
witM the result of some tonner attack of inflammation of the mid- 
tile ear, an<l not of the painhtw attn<-k which I have juiit de- 
MTibfd. In the next [>lace, the prompt manner in which the 
tymiianic luucous niemiinine retunietl to a healthy coniUtion 
and remained wi for niany montlm afterward (I have met tlie 
INitieiit fre«|uently oince WW. ahows eotichisively that tlie case 
iM-lonKti atrictly in thifi flret clawuf uncuinplicatedoueo. Finally 
there t» Htill aiiotlier |Ktint of praHical imiM>rtance which in nug- 
KcMtetl by thix cane. The method whicit I employed of introdui;- 
intr the remedial xolution into the inidtlle ear is a mther crude 
hut lueful method of aec^uiiplimhinir tlie dcwlred purjMiKe, provided 
the |>erforatloii in the druui-membrane in Huflicienlly lar^e (/. e., 
tMit much Miialler tlwii the head of an onlii)ur\- pin). If the imt- 
foration, however, us quite Muall, the middle-ear pijiette will lie 
found to afford the only sure ineaiu of iiitriHluciiiK fluidH into 
the tymiumii* cavity. Am thin mibject of mc<Umtiun of the mid- 
dle ear in line of invat jtraetlcal lmiN>rtan(-e, 1 make Doa[HiUift}' 
fur Kivin^ la-low, in brief outlini-n, the hiHtories of three caxeti in 
w-hicli the )iu{.t>e(i(tfiil rcMultM obtained were laively due, I iM-lieve, 
to the empkiyuient uf this more direct luethod of intruducin^c 
reimNlieo into the tymjianlc cavity. 

Case I,— The luitlent. a clerk, about thirty-five years of axe 
and in fciod tn'ueral hettltli. wan brought to ine liy liLi phviician 
on the twentieth day of (k-tolier. IHTO. The rtory which he 
Rave of liiti ear Inmble wiu tluK: AlH>ut the tint of Octolier he 
waf Htmck on the left Hide of the head, and for nearly a week 
afterwartlheexiieriencetl iieven-iiain in the left ear. On i>ral>out 
the fourth day he diHcovervd tluit pux wax ewapiuK fn>m the 
left auditory camil, anil fruin that time forwanf tlie diwhanie 
luul >H-en i-oiiHtant. On exaiuiiiatioii. I found the left external 
nieatUH tilled with a thick, jiurulfiit fluid. A ix-rfectly circular 
iwrfunition <NVUi)ie4l the iXMiterior iiifcriiir ijUadnint. It pre- 
HcnttHl no reHemlilancc wtmlever tn a iHTfonttiun uf traumatic 
origin, i.e., due tii the violent concuKHiiiii of the air in the nieatuc 
In all other imrtK the memhnuui lyiii|iaiii |in>H>nte<l a very whit- 
inh and toiiKli iipjN-HranM'. The iniiireNiiiin niiwle ujKin my mind 
wua that at Home earlier |mi-loil of Iiix life the tuiticnt liiut l)een 
■ubject fur a luti{{ time to a purulent inflammation uf the left 
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middle ear, and that Ixitli the perforation and the marked hjrper- 
trfiphy were tlie remiltN of that earlier inflammation ; while the 
blow whi<'li lie had Kveiitly received had merely brooKht on a 
wimewhat severe otitiK metlia purulenta acuta. From the patient, 
huwt>v<^r, I wan unable to obtain any evidence corroborative of 
tliis view. He wan iKwitive that the ear had always been per- 
fe<'tly healthv before he had received the blow. 

1 lulviHcd the nttendinf; phyniclan to instil (three times a week) 
a tive-Krain Mtlution of nitrate of silver into the external meatus, 
after he had thorouKhly removed all the |>U8, and theu to force it 
thniUKh the iierfuratio'n iiito the middle ear in the manner de- 
ecril>e<l above. 1 then perfuntied the operation once in hb preo- 
enite, in order that he might i«ee exactly bow the treatment was 
to he carriwi out, 

<>n the Itth of November the physician brought his patient to 
see me n second time. He reported that the discharice had iu- 
creaHeil rather than diminished. On auestioning the patient 1 
UHcertainod that he ha<I not onee taster! the silver solution idnce 
the day on which 1 flmt saw hiui ; in other words, it is fair to 
assume that the remedial milution had only on that occasion beein 
Bue<-efwfully brought in contact with the tyiiii>anic iuucouh mem- 
brane. Tliis plan of treatment having failed 1 resorted to the 
iixe of the pi|iette. and introiluced two or three drojis of a ten- 
grain solution of nitrate of silver into the tymt>anic cavity. The 
[>atient felt it in bis naso-pharyngeol ii|>ace almost instantly. He 
also exiK-rienci-d quite a sharp earaciie, which wan relieved in 
aiH)Ut oue minute by i>ouring rather hot water into the upturned 
meatuH. 

On tlie 11th and I'^th of Novemlter the remedy was again intro- 
duivil into the middle ear in the same manner, and on the IRth 
the ]>atieiit re]K>rtod that there had been no discharge during the 
previous forty-ciglit hours. Inspection of the |>arts also showed 
that the disehnrge had entirely eeasi'*!. and tliat even the tym- 
IHinie cavity was free from unnatural secretion. 

On thctnh of January. 1«H(), tlie patient consulted me again. 
He stated that a)H>ut five ilays after 1 last saw him. the discharge 
hud reapiH-aretl, and had l>een constant since that time. He had 
i>een tiKi much oecupietl witli bis business affairs, however, to 
jilai-e himself again under medical care. The same plan of treat- 
ment (with the pi|K'tte) was nijumed. 

Januar>- 11th.— Discharge still m*tive. Silver solution intro- 
dueeil a si^-ond time. 

January 14th.— Xo improvement perceptible. The thought 
theu iK-curretl to irie that my liwk of success was prul>ably due to 
the fact that the remedial solution did not eimie in contact with 
more timn aconi[>aratively small iKirtionof the tympanic mneous 
meml>rane, owing ixirtiy to the imperfect manner in which I 
cleiinMHl tile cavity of the middle ear. and |uirtly to the small 
ipmtitityof the re'metUal Ki>lutioii injected. I acc^inliagly syr- 
ingi-d out the ty]ii|>anuni witli Hinku's middle-ear syringe, uauig 
the entire ciuitents of a full syringe (a little over one drachm) for 
that purrxise. So far us 1 could dixcovcr, this procedure brought 
away only u little nipy mucus. I then injected into the middle 
ear two or three drops of a ten-grain solution of nitrate of Hilvcr, 
and, after the lapw of a few minutes, no iiain having developed 
in tile meantinio. I D'[HUiteii the o]H>nitioii, each time causing the 
solution to i>ass throui,''li the Euslaehiau tube luto the aamt- 
pharynx. 
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Th4> patit^iit returned on the ITthof Janunrynnd reported that 
tho dischanie had entirely peased. Inspeetioii alwi <y>nfinued 
thJH Rtitteiticnt. Before disiiiirainK the natient. however, I intn>- 
<Iii<mnI into the left tynipiuiit- cavity, by itieiins of the dleniler 
middle-ear probe, two or three pelletM of powdered lodofonn and 
iiunieil nluiii, in about equal partK. Aiiout nix weeks later he 
reiMiried tliat up to that time no relapse luid opcurre<i. 

Cask II. — The {latient, a man forty vear§ of a^e and in Rood 
fn-neml liealtti, stated that in boyhood lie had pasweil throu([n an 
attack of HTarlet fever, which left him with both enn dnuioiiced. 
At luHK iiitenalH he had had n diiicharKe from the risht ear, and 
recently he had also notiee<l a xenne of luInexM in the left ear, and 
at times a Hliicht watery ilixcltarRe from it. t>n examination (De- 
cember 27, 187i)), I found the left iiieatiw iiioiBtened with a thin, 
watery diHeharge. and the membrana tymi>ani somewhat bullring 
and decidedly soaked in appearance. No i>erforation was visible, 
but probably a small, valve-like ojteninfr existed in the iKMterior 
half of the membrane. When \ alHalva's experiment waa per- 
foniied by the patient, the membrana tyuipaiu yielded as a whole 
to the jiresBure from within, but there was ni> et<ciit>e of fluid to 
indicate the location of the perforation. I niittht state hero tliat 
sometimes, in acute ea«et«. the traiisudatioD of fluid through the 
unbroken membrana tympani is so aetive as to produce not 
merely a moist condition of the auditory canal, but even a ditt- 
chai^ from the eitemal orifice. It is quite posHible that such a 
state of things existent in the present case. At the sikme tune it is 
not Mife to infer that no perforation exists simply because we are 
unable to discover one. A small mass of mucus may effectually 
])luK the upeniUK for a short time, or its edges may become glued 
together tem|>orarily. The existence or non-existence of a per- 
foration, however, was not in this instance a matter of any im- 
portance, as it wan very evident that the perforation — if it really 
existed— was too small to be of much ser^'ice as an outlet. I 
therefore made a free incision thrnUKh the buliring jxisterior half 
of the membrane, and aftunle<l etteape to some pmkish serum. 
Although the pressure had been withdrawn the jMisterfor half 
nf the membrane retained its convex cimdition, showing clearly 
that the pressure from within mur-t have l>een of eouqianitivelr 
long standing. Without any preliminary wtuihing-imt uroced- 
nres, I intnKtuce<l, with the pipette, two or three dro)m of a two- 
RTHin solution of nitrate of silver inl<i the uiiddle car. No un- 
pleasant symptoms followed. 

On the2Htn of l>M'«mber, the discharge still continuing, and 
the owning in the mendirane still being of ami>le size, I intro- 
<luee<l a five-grain solution into the tvmpanic c-avity. None of it 
ajipeared to reach the riaso-phar>'nx m tne ordinary manner, but 
yet, almost instantly after the injection had been made, tears 
liegan to flow freely fnnn the imtient's left eye, and for |)prhaps 
two or three minutes he experience*! quite a sharji |iain in the 
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full). On exandnation I found that the lower wall of the meatus 
was barely moist, and tliat the iMwterior half of the ilruni-mem- 
brane had almoxt entirely lost its unnatural convexity. The per- 
foration had nearly healwl. After clearing out the niiddleear by 
means of Pulitzer's method of inflation, I injected into the tyin- 
paiiiiHi, by means of the pipette, a much la^r quantity of the 



254 A MANUAL OF DISEASES OF THE EAR. 

8ilv«»r Holution (five ^cniiiis to the ounce) than I had ever injected 
]K?fore. It amounted to at least ten drops, and, as the perfora- 
tion wa« then quite Kuiall, no re^^rpitation took place, as on the 
previouH fiecawion. Tears at once came into the left eye, and for 
KTiine minutes tlie jmtient was unable to utter a word, so much 
of the solution hiwl esca|KKl into his throat. A water>' fluid ran 
for a short time in an almost continuous stream from the left 
nasal orifice. The pain in the ear was (juite sharp, but it yielded 
very <iuickly to instillaticms of hot water. 

On the 2i\ itf January. I found that the discharij^ from the ear 
lia<l almost c<»iLse<l. .-Cs there s<»emed to be no free fluid in the 
middle ear, I force<l throuj^h the i>erforation, into the t>Tupanic 
cavity, a few small iM»llets of iH)wdere<l iodoform and burned 
alum. 

January 4th. — Same condition. Iodoform and alum intro- 
duced a WMrond time. 

On the 8th of January the patient reported that the discharare 
had not rcapi)ear(Ml since the 4th inst. On insi>ection I found the 
UKMnbrana tympani pale, dry, and of perfectly natural curvature. 
A small s<'ah covcnnl the site of the perforation. The hearinf? 
distance for the* watch had increiise<l from two inches up to nine 
inchrs. So far as conversation was concerned, the patient expe- 
rienced nodilTiculty whatever in hearing all that was said to hnn. 
(On tlic ri^ht si<le, I sliould have stated before, the drum-mem- 
l)ranc was amalgamated with the tissues of the promotory.) 

Oask III.— The patient, a collcfjre student, seventeen years of 
ji^e and of ^ood pnysicpie, c<msulte<l me on the 16th of Septem- 
lH»r, IHTH. on account of a discharge from lM)th ears, associated at 
times with pain. So far as he ccmld remember, the discliarge 
bcj^an durinj^ his childhood, and h.ad continue<l without inter- 
mission up to that time. On one or two occasions he had found 
the wHTction slightly stained with blood. Furthennore, the dis- 
cliar^^c varied in activity, at times beinj^ barely perceptible. 
During the pcriml immeiiiately prc»ceding his visit, however, it 
ha<l been niore profuse than usual. On examination I found 
both auditory canals filled with thick nmeo-pus. Both drum- 
membranes presented the siime lesions, viz., a small, round per- 
foration in the iiosterior inferior quiulrant, marke<l bulfciuK of 
tin* i>osterior half, a j^enerally touj^li and soaked appearance of 
the whole membrane, and, finally, entire absence of any evidence 
of iM'tive irritation. The most urj^ent indication on both sides, 
then'fore, wits to establish a free outlet, and thus to relieve the 
constant condition of pressure ui>on the mucous membrane of 
the nii<ldl(» car and the constant partial staKnation of the puru- 
lent MHTction. I therefore made a lon^, crescent-shai>ed incision 
in the post<'rior half at each drum-membrane, and, after remov- 
inj^ as much of the fluid contents of the middle ear as I could, I 
injected several drops of a ten-^rrain solution of nitrate of silver. 

On the followinjr (lav, the 17th. the patient rei)orte<l that the 
dischar^^<» had diminished noticeably ni quantity, e8i>eclally on 
the left side. lie had also exiH*rience<l no pain since the opera- 
tion. (.\n<l hen* 1 mi^irht state that, if the pnn^auticm be taken to 
establish an oiMMiin^ ot ample size in the membrana tympani, 
before we inject our remedial solution into the middle ear, we 
nee<l entertain no fear that a prolon^rtnl painful reaction will follow 
this prcH'cdnrc. If the iM»rforation, however, is quite small, my 
rule is. not to inject a solution of nitrate of silver of Kr^^^r 
strength than two grains to the ounce of water.) On iuspection 
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I fminil thdt th** etlRm of the wound, in both (trutu-uienibraned, 
W(>ri> vnniewhiit r«<) and xwollen. Xo inje<^ioiui made. 

On the IKth I repeated the injeetlonii, using on both BidcH a 
fort y-Hve Kmin solution of nitrate of tiilver. ^ ery littJe pain fol- 
lowed. 

On the 10th 1 found that the dixchaive waa very triflini;. I 
therefore piisheil a few i>eUetii of powdered iodofonn (J) and 
liumed alum (t) throu^n the perforation into the tyui|>anic 
eavity. 

On the iiOth I reiteated this procedure. 

On the £kl the jHitient retK>rted that he tuul been entirely free 
rr«)ni diseliarto-' mui-e the 20th, and on examination I fonncl ttie 
liartf ftlniotit |>erfe<-tly ilry. Ah the jiatient wim anxiiiuii to return 
on that day tohiuhoiueinlUichlKaii, 1 wiu< unable to keep the eaw> 
tiny longer under otniervation. I have verj- little doubt, how- 
ever, that what waa then »n apjiarent cure prove«l to be a ]ier- 
nutnent one. 

To these three hintories I iniirht a<iil a fourth, which illustratefl 
a Homewhut different luethod uf trentnieut. 

The imtiont, u eliild, mix vearx of a^e, had been fiul)ject itince 
infancy to a xliKht watery diwluu^re fnmi the left ear, the result 
of nn attack of meacleH. On examination (Oct. II, IHTH) I found 
a moderate amount of thin, i)uruleiit tiecretion in the left inentud. 
The niembrarm tviuiutni whowed no evidenced of active inflamma- 
ti(m, but a Muialf circular |>erforation oenupied the anterior infe- 
rior <)uadntnt. After d^^'inf[ the jiarts as thorouifhl^ an I could, I 
introdueetl the end of the middle-ear probe, on which a Itejul of 
nitnkteof ralver lutd l>een fuxet], into the ndddle ear thron^h the 

IH'rf oration. I preN«e«l it fornn iUNtant aKi^inxt the mu<'oiiit iiiem- 
tnine near tlie oriflw of the RuMtachian tube, and then quickly 
withdrew it. The ehild luiule no eoiuplaint of pain afterward. 

i )n the I4th of October the mother re|Kirted tliat no diwhar^ 
had lieen rieen xince the 11th, and that the child'it hearing had 
n])pri'<-iablv iuiproved. iiupcetion xhowed the |>arts to be iM>r- 
feotly dry.' 

The objection to this latter plan of treatment, in the Himple 
utironipli<-ate<1 cai<et( of otltia luetlia purulenta chronica. iHthiit: 
if we allow the 1>ead to remain in contact with the tynipanie 
nnicouM membrane for too lonn a time, we may Bubject the 
imtient to nnneceiwiry {tain. Takinir all thinKx into ooniddent- 
tion, 1 have no h<>t(ltation in OMiertin^ that nitrate of sliver in the 
fonn of A weak solution (from two to five pn^inti to the ounce of 
water). If bn>UKht thorouRhly in contact with the miieouK mem- 
brane of the ndddle ear. const itute« the miwt efflcieTd and most 
eaKily managed n-iuwlylhat we |KiM8ewi for the treatment of t bene 
nneomplicate<l camw of chronic purulent inAamuiation of the 
udddl« ear, 

II. Proliftmtirr '.'«««. 
Am the cafieH belonRitiK to thin Hectmd K>^up are almrwt invari- 
ably charaeterlxed by either an Hbundant or an ofTeuKive iUk- 
charge, — t wo sjiuptoius which ore annoyinit to the patient and 
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whieh therefore lead Iiiui to seek relief,— they will be founil to 
euiiKtitute, I thLik, the larger part of aU the eases of otitis media 
purulenta ehronipa whieh come under the aurixt's observation. 
The feature whiirh dlstininiishes them from the caBOM that belong 
to the prec-wlinR claKN, eonNHts in the proliferative t«iidency din- 
played hy the inflamed mucous membrane. This prohferative 
pnx-OHH afTords unmistakable evidence that the uiucomii mem- 
brane in bcini; tiubject«tl to some unusual irritating influence. 
Tlipre are two ways in which we can account for the existence of 
tiueh an irritutinif influence. In the finit plikc«, decomposition 
may take place in the Keeretion and impart to it properties which 
are in the higheHt <legree irritating. Under the influence of this 
irritation the nmoous membrane logins to proliferate at one op 
mure [toints, and so granulation -tissue, or a distinct polypoid 
(fn»wtli representing an enormous hypertrophy of all the normal 
slriK'tures of the tyni|>anie mucous meinl mne, may be developed. 
In other ciuteH, however, the irritatiiiK influence may emanate 
from an entirely different oource. Thus, f<)r example, prolonged 
pressure, during the original aeute attack, may have deprived the 
su)>erfl(-ial jxirtion of the bony wall of the tympanum, over a 
limiteil area, of its nourishing supply of blood, and thus have 
pr<Mhiee<l death Ixrth of the bone and of the mucous membrane 
immediately covering it. Such a caries of the bony wall of the 
tyinjtanum supplies a secretion of a very irritating character, 
and, under the constant stimulus of this irritant, masses of gran- 
ulation-tissue are fonned in precisely the same manner as they 
are formcil ut the orifice of a sinus leading from the surface of the 
body t<t a Kjurt i>f carious bone. When, therefore, we find granu- 
lation-tissue or {KilyiMlid growths in the middle ear or external 
audit<»ry canal, we may feel perfectly sure that a discharge of an 
irritating nature bathes these parts. Here, then, is furnished the 
flrxt and most im)>ortant indication of what it* required in the 
way of treatment, vir.., that in all cases belonging to this second 
chiss we shouUI atlopt every means at our conniiand to keep each 
nook and it>nier of the middle ear ami external auditory canal 
clean. If the Irritating se<'retion owes its iieculiar properties sim- 
ply ti> the dec-oniiKisition which always takes place in a stagnat- 
ing animal se<'n-ti<>n, systematic and thorough cleansing will 
often of itself, witlmut other measures, prraluce the desired cure. 
If Ilie irritatirit; se<-retion. however, conies from a superficial 
iHine-caricH, we can scarcely expect simple cleansing measures to 
produce us pronjpt and satisfactorj- results a« in the proliferative 
ciUH-s which an' not dej>endent on iMine-CHries. 

CintTiulntioM-tiwne may develop at any i>oint in the cavities of 
themldille ear. (imwihsof this kind are found more rarely in 
the vicinity of the oriflce of the Eustachian tube than in any 
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otlior part of the t>'iupHnif cavity. Bi>eaking again simply troiu 
iiii.>iiiory, I HhauUl Hay thnt lliuy ilevekip more often at the poe- 
teriopund uppf r portion of the tyinpiinic cavity tliari at any other 
ix>iiit. So far ax their ti-xtiirc and aiie are concerned, they differ 
widely. Some are extremely vawular, while others are but 
lKH>rly impplie«l with blood- vesoels ; itonie have aliuost the soft 
conflict ency of » myxoimi, while others are as hard an the hardest 
l)l>niid (n^iwthn: some are an small as the head of a pin, while 
aural [lolypi very cotimiuidy reach the itiie of a t>ean. For a long 
time I had one In my collection which measured an inch and 
three-fourths in len^h. and fully half an inch in diameter at its 
broiulest {Mint. It is not an uncommon experience to &nd the 
larger growths lobulated or branching. 

So far as my experience goeti, the great majority of polypoid 
gn.)wth(i encountered In the external auditory canal are of niid- 
tlle-i'ar origin. Furthermore, even the largest of these largo 
|>olyiM>id growttis will be found, as a rule, to puraess remarkably 
small iKHluncles. 

It would alu)U8t require a separate treatise to describe thor- 
oughly the different pathological pictures that are presented by 
these proliferative eikses of chronic purulent inflammation of the 
middle ear. Furthermore, the value of such an exhaustive de- 
w-ription would l>c small In coui|>arison with the labor that it 
would entail. 1 wilt describe, therefore, only a few instances of 
this proliferative variety. 

Cask I.— The patient, a strong, healthy boy. seven years of 
age, was brought to me by his mother on th'e Sil of Octot)er, 
Wi. She stated that he had had a cimstant disclinrge frt>m the 
right ear since early infancy. t>n examination. I found the 
meatus iMirtially filled with pus. The membrana tymnani had 
IxH-n totally destroyed. All that reinoineil of the handle of the 
hammer wi»m a mere stump, which projected into the cavity of 
the tymjMinum. The mucous luembrane covering the promonTory 
was iiHieh hjiK'rtrophiitl, and at two or three ixiints it presented 
sniall knolwof grunulut ion -tissue. From the posterior and up|ier 
[sirtion of the tympanic cavity a polyiX)id growth sprang. It 
was of modenkte sixe. ikiid its peiluncle was comiHiratively small. 
By means of Blake'N snare I removed this growth without any 
di'RlcnUy, To the stuiii)) and to the remaining smaller knobs on 
the pniiiiontory 1 applie<l powdered burne<l alum. My instruc- 
tions to tile mother wen>, t nnt she was not to svringe the ear with 
lukewnnii water until the discharge ro«i>i>enr«l.— my object being 
to keep the ainin in contact with the granulating surfaces as long 
as jpossible. 

Failing to arrest the <iischarge entirely by means of these ap- 
plications of {M>w<icre<l bnnieil alum, on the loth of OctoWr I 
applie<l theliiiuorferri subsulphatis. onasumll ple<1get of cotton, 
to the lHU<e of the jHilyixiid growth, an<l touched the grannlaling 
s|HitK on the promontory in the sanm manner with a forty-five 
gnia solution of nitrate of silver. 
17 
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On the 2l8t of October I applied powdered burned alum af^in, 
the discharf^re having in the meantime almont cea^ted. 

On the 24th of October I found the parts perfectly dry and 
quite natural in appearance. 

On the 19th of January, 1880, more than seven years later, I 
had an opportunity of examining the ear again. To my great 
surprise the drum-membrane had been almost entirely repro- 
duced. Posteriorly and superiorly a small gap still remained, 
but ever>'where else a very thin and very much depressed mem- 
brane separated the cavity of the tympanum from that of the 
external meatus. (See remarks on p. 2Si^ with reference to the 
reproduction of the membrana tympani.) 

Cask II. — The patient, a girl eight years of age, had been af- 
fected with a discharge from the left ear since early infancy, the 
discharge at times being stained with blood. On examination, 
Octol>er 29, 1871^, I found the canal ulcerated, very much nar- 
rowed, especially in its deei)er portion near the drum-membrane, 
and bathed with a rusty-colored secretion. The conditicm of tlie 
membrana tympani and middle ear could, at that time at least, 
only \yQ inferred from the history of the case, and from the fact 
that during inflation air escAi>ed freely fnmi the external audi- 
tory canal. The slightest t<mch with the mop of cotton causexl 
the ulcenited walls of the meatus to bleea. The treatment 
adopted was the following: at the Infirmary I cIcausc^ and drieil 
the canal as thoroughly 4is iK>ssible, and then applied nitrate of 
silver to the entire surface — the first time, a forty-five grain solu- 
tion; (m the 5th of November, the pure salt, m the form of a 
l)ead fuse<l on the end of the cotton-holder; and at her home the 
patient's ear wiis syringed regularly three or four times a day 
with lukewarm water. Under this plan of treatment the dis- 
charge — which undoubtetlly came in large measure from the 
•ulcerated walls of the meatus — diminishe<l greatly in quantity 
and assumed the chanu^ter of a niinlerately thick purulent secre- 
tion, free from any admixture of blood. The swelling of the 
canal so far diminished that on the 8th of November I was able 
to make out the exiu't condition of the middle ear. The drum- 
membrane had been entirely destroyeil. Two pol\T>oid growths, 
having rather large pe<luncles, sprang from the jiosterior end of 
the tympanic cavity. Both of these were removed with the 
snare. 

On the 19th and 20th of November I applie<l nitrate of silver to 
the bases of the growths re<*ently removed, as they showed a 
strong disiK).*<ition to grow jigiun. 

On the 29th 1 used the snare for the jmriKiw; of cutting down 
the knobs of granulation-tissue* — the bases of the former polypoid 
gniwths — as nearly as possible to the level of the surrounding 
mucous membrane. 1 then touchetl the remaining raw surfaces 
liglitly with chromic acid. 

On the 'M of l)«»cember I found the region which I had recently 
burned with chromic a<*id alino.st on a level with the surrounding 
mucous meuibrane. The dis<«harge, too, ha<l almost cea.sed. I 
accordingly applitnl jKiwdertHi i(Kloform to thejmrts, and gave in- 
structions that the syringing w;is to l)e discontniueii. 

On the <lth of l><H'emb<'r, the (lis<»harge having ceastnl and the 
jMirts apiH'aring to be iK»rf«H'tly fret* fn)m irritation, I dismissed 
the cas<' as no longer nniuiring treatment. 

In the preceding case I would call espet^ial attention to the 
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swollen and ulconitvil (^iiiditiiiH of the cutiiiieoim wuIIm of the ex- 
temnl Hiiilitiiry eiiiiHl. In iuflniiory prttctktt thlx in not mi uii- 
ronniioii leNioii in i>iuii-8 of t^hroiiic purulent infliininiiition of the 
uiidillo eiir. It kIiowh eli-arly thnt no attenijittt whutever tiave 
b«-i.'ii niiKle to keep the eiir clean, or elite that thnie efiortx have 
not iHH-n KkilfuUy <-otic1ui^<:<<l. In «wh canns our 1\rnt uttcntioii 
fhonld Im- i]ire<-t<>4l tu the iviitonitiuii <>f the lueutiiH to n heidthy 
I'ondition. FnH|uei)t nnd thonmt^ch dnn<-hinK or (i.rriniri)iK "f the 
ear iit home, tind the <N-o(U(ionul upplicutioii of iiiinitc of silver 
(pure, hi the foniiof tilKvTil) to tho greater jwirt of the itwolleii nnd 
id<^-nite<l surfiu't- >>y the physiejiin, iire the two thhigM tluit will 
iiKwt rapidly n>Ht<ire the |>nrt(i to n liMdthy Ktnte. When thin hax 
Ih-4-ii it<i*<>iiipliisheil the trentiiient of the di!H-nHe«l middle enrenn 
Ik' undertaken intellif^'ntly, and with g<>o<l pniHiK-^-t of u suceesti- 
ful iiwiie. 

I iiilirht mention here that in ences of chronic utorrhirA living 
niiiKKiitx. thu liirvH' of the ordinitry honsc-fly, arc oet-iutionitlly 
found in the meiitUH or oven hi the tym|Ntni<- cavity. I have only 
oni'e or twice encoiintenHl them in the ear. hnt they have been 
seen more fre<iHenIly hy (lrul>er,' Blake,' and otheni. The expla- 
nation nKunlly Kiveii in tlii»: the fly, nttiwtotl by the offennive 
(Mlonif the diNchnivc, deiMwitH her vugs In the nicntOH near the 
external orifice; nnd in thiridef^miixwhif; fluid the e^^ find n koII 
KUitable for their tievelopmeiil into living hin'n>. 

In certain cases the proliferative proeess in tlie tymiMiiie 
mucituM ntembnine tnkfw plwe in an ear which Htill posxeitHOti an 
nImoNt entire mendirana tymiMini. These canes arc com|>antt ivcly 
rare, and Ihcy are usually very dilTlcutt to maiuiKe. I Hhould 
like very mnch to disciiMS here In detail this rare but «'rj' attrac- 
tive condilnation of leiiioni), but 1 can only Kive the hJNtory of a 
uiiiKle COM.', »H the sco|)e of the preiient treatise will not admit of 
the <letailed discUHKloii of a topic of kucIi narrow limits. 

Tlie imtient, a girl iiix vearx of aite. was broui;ht to me bv her 
mother on the ITth of July, I<471». Al>out five months previonsly, 
uf 1 Wnn tolil. she hiul i>iiiinc«I throuKh finite a severe attack of 
Ncarli-t fever, whicli left her will) a double otorrhii'.^ thi exam- 
ination 1 found the left dnim-niembrane deH(royt-<l. and the 
niucons membnine of the middle ear in a K"inulatinK conditiim. 
The hi-arin|{-iK>wer of tluM t^Hr was still quiti- koihI. On the riKht 
side I found the inner end of the meatus fllli>d with a soft [loly- 
]K>iil Krowtli, whielieoni"i*i»led thedcejier tmrtsof tlieear. By aid 
of the snan' I rcmoviyl thein^iiter luirt of thin iHilypiis. 1 f'lund 
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then braiiohe<l out fnto two distinct lobee, which t<^^t her formed 
H mass Aiii)ut an iHifre us a lArge \>ea. AMUiDing thnt the ^rrowth 
KpritiiK from the ui>i)er portion of the tympanic cavity ininteri- 
orly. 1 Kave tilt; wire loop ttiich an inclination to the silver cannula 
that I WHS able to reiiK>ve all visible portionii of the polypoid 
(Crowth. In other wordB. eo tar as I could see through the i>fr- 
foration into the cavity of the tympanum, every tnkce of the 
polyiKJid (jrowtli had l>ecn ext^imed. 

On the 4tli of August, the patient having returned from the 
country, I exaiiiino<l the ear again, and found that a dry, ci<ta- 
tricial membrane Imd grown over the former o|»ening in the 
dnini-meiubnine. On touching thiB cicatricial portion, however, 
with the probe, I wns suniriHeil to find that it offered the same 
degree of resistiuicc that one would expect to find in a nio<)erately 
tough poly^Hiid growth. No appreciable improvement had 
taken place in the hearing. 

On the (ith of August, that is about fort^--eiKht hours later, I 
was astoiiiHhe<l to And in the place of the cicatricial meuibrane a 
moist. Hui-culent, but not granulating surface. My interpretation 
of this apiNxreutl^ Hudden change was this: the hIow gruwth of 
theintra-tyiiipanicnolyi>oiit uiosH, and the unusuallv slight quan- 
tity of |>uH formed during the growing process, liou allowed the 
IK-rforution an opportunity to heal by tlie formation of a cicatri- 
cial membrane. Then the increasing pressure from within, ex- 
erted by the growing tumor ui>on the thin cicatricial membrane, 
hail cau.-<ed the two to unite into one continuous mawi of tissue, 
and im a result of this union the outer cicatricial portion bad as- 
sumed Nome of the characteristics of giunulation-t issue. Alreadjr 
on the 4tli. when I examined the oir, the polypoid prowth bad 
reaclietl the |)lane of the cicatricial membrane, and commuiii- 
cattHi to it that semi-solid condition which puzelcd 'me not a little 
at the time: but it was not until the 0th that the union liad 
1>et>omc Hufllcicntly intimate for tlie latter membrane to assume 
some of the <'hara<'teri!iticrt of the deeper growth. 

The child returned with her parents oh the tith to their home 
in Nebniska. and I did nut see ner ngaiii until the ~)tb of Decem- 
t>er, 1H71I. The discharge hiul rcap|)oaretl in the right ear during 
thi.i interval, ami bad Ixwunie quite abundant. On examination 
I found that the appearances presented by the right membrana 
tyiiifiani bad chnngwl very materially. In the ttrst place, the 
me]iil)raiie as a whole h.id iieen drawn in wanl beyond tbe posi- 
tion which it had iiroviously occupieil. (Juitc low down ante- 
riorly tben^ was a very Binojl i>erf oration. Touching <li(Terent 
parti of the membrane gently with the prt)))e. 1 found tliat it 
olTered si)1i<l n-Mistiiiice throughout the central portion; in other 
words, it hml iM-coiiie amalgamated with the mucous membrane 
of the inner wall of the cavity. While at all other points the 
dnnii-membrane presenteil a jiale and tough ajijiearance, that 
|H>rIicm which corr(>s[>oiidiHl to tbe former cicatrix was of a itule 
)iur|ilisb hue, unci [H-rhajKi a trifle more concave than the sur- 
r<>iincliiit;isirTi<iiiH. So far as I could ascertain, the Eustachian 
tiilx' wiiH iniiHTviouH to air. For the puritose of nrrcHting the 
iliwhargc. I injecteil into the middle ear daily, for four or Bve 
liayK. n llvi'-grniTi soliilioii of nitrate ot silver, by means of the 
miitclle-cur pliH>tti'. I'lidcr thiH plan of treatment the discharge 
cased on the fourth or fifth day. 

On the 15th of .lannary, IMho, 1 found the right drum-membrane 
I«.TfectIy drj- and free fr<Hii any evidence of active Irritation. A 
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Ter>- minute perforation still remained in the anterior inferior 
iiiailrant. In front of the j>erfoniti<>n, and also posteriorly near 
S<- |)eriphery, the luenibmne seeuied, when I pressed uimiu it 
with the end of the prwbe, to l>e free. All the Interx-eniuK cen- 
tml i>ortion, however, appeared to be Holidiv auialtiaiuatetl with 
tlie uiueouH iiienibnine of the opposite wall. Ah no discharge 
liwl luade ita appearance for several weeks, I allowed the patient 
to return home. 

Soiuetiniee the proliferative tendeney will restrict Itself to the 
inendirana t>~Hi{>ani. In one ease, for example, I made the 4liaK- 
nnsis of a simple uneoiii plicated ntitii* nie«)ia punileuta chronica, 
and treated the jiatieiit for weeks without sw-cetfs. Finally, I 
one day noticed something of a jiinkish hue just beyond (i.e., on 
the inner side of) the ^gv of the nutdl perforation, and, on closer 
Irivestiipition, found it to t>e a small |K>lyj>oid growth which 
H))rnnf; from the inner asj*ect of the edge of tlie i>erforfttion. 
With some trouble I manaee<l to get a flue wire lo<)p around the 
growth and sueeee<]ed in cutting it off close to tlie dnnii-mem- 
bntne. The discharKe, which had previously resisted every 
effort to arrest it, then stopped as if by magic. In this par- 
ticular case, previous to the discovery of the p<ilyiK>id growth, 
I did — in a uiouient of desperation— what I would not advise 
others to do: I instilled a very stroikg solution of nitrate of silver 
(Ingrains to the ounce) into the estemalauditory canal, and then 
forced it through the perforation and thn>ugh the Eustachian 
tnlx>. The operation was followed by severe pain in the ear and 
by nose-bleed. Both symptoms, however, lasted but a short tiiue, 
and the discharge was reduced to a minimum for several days. 

In a second case, in which the discharge was very slight. I 
found a sharjily defined, pe<lunculHte polypus growing from the 
edgeoftherathersum.il perforation and resting against the outer 
surfaw' of the luembrana tympani. The reiuo»-al of the growth 
witli the smire, which was of course effecteil very easily, caused 
the discharge to cetkse and a scab to form over the jterfonUion. 
Fiftet^n days later 1 had an opportunity of exaunning the ear 
again, and found the scab still occupying the Ntme pcwilion. 

1 might mention briefly in this connection certain jteeuliar 
lesions which I have encountereti thus far only twice. I refer to 
the development of a granulating condition in an old cicatrix of 
the <Irum-nkem>>rane, without the n'-establishnient of a i*erfora- 
tlou. In the first case the {tatient, a hiborer, twenty-six years of 
age, had l>een subject for a short time, about a year previously, 
to A discharge fnuu the right ear. The dischai^ gratlually 
<lin)iniHl)ed ami fimilly ceased; but at the time when I saw him 
(Novemlier 22. l«7;i) it had reap|ieared. On exaniimifion I found 
the riglit membnina tym|Mni re<l, swollen, ant) smooth every- 
where except over the greater portion of the )Nwterior superior 
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quMlrant. Ilerv tlie iiieitibrane pr«ient«il n briKht red and gnu- 
ulatiiiK surfuce, wliicli bled upon the ttliKbtost tounh. To this 
regiou I ft{>i>li(.il n forty-flve-grain sulution of nitrate of ttilver, by 
meajia of ii cotton mop. 

On the Sith of NuvciiiImt I found that the (franuliiting portion 
of the lueinbnine ha<l uppurently become HcHbl>ed over. When I 
inflate! thts iiiiiUUe enr, the posterior siiiierior quadrant of the 
membmne reiiiiiino«l for a few moments in a iimrkedly bul^og 
condition, nhnwing almost conelusively that no perforation ex- 
Mod at this iKiint, and also that the membrane In this refrion 
hod lost ittt Kupstaiitia propria. 

In the w><-nn[l eafle the uU-omted or pranulating spot was circu- 
lar in shapf and oooupied th« oentral p<)rtion of the lower half of 
the membrane. In thin cawe I resorted to inflation before the 
part had become scabbed over. The result was that the uleerattMl 
portion alone responded 
viHibly to the increa8e<l 
nfriid prewure within 
the tympanum. It 
would tieem, therefore, 
08 if cioatriceH of the 
drum membrane were 
in a meatture predis- 
IMiwJ to ulcerative ac- 
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Ah reinii^ the form, 

. _ ^. _ _.._ n p^'iiJiHuw. "i^t" "I'd uiiatomieal tex- 

irtiai-i/.-. ,A(irrl-oi.t«r,r " turo of aural pol>iii, 

very little nii-d 1k' said. Their Biie vitrlex from that of a pin's 
head to that of a lar^e l>enn. In exceptional cohos )nowths as 
lar)^ Hs th<>M> shown in Fi*;. *^i are encountered, but the frreat 
majority are not lar(,i'rthananor<liiiary-Kized ihmi. Infihapethey 
are usually either miiiicl or lieon-KlmiMHl, but not infrequently 
papillary- or loliulatrd trmwIliN are met with. Anatomically, aural 
jmlypi ;m>ahiiosI always found to lK>sini|il<' Kranulution (rrowtha, 
or siiripli' iiiiircius inily|ii. .\ seetiim u( one of theiie KTowths in 

kIujwm ill till- ail- piuiyiiit; cut (I'iK. (H). kin<lly placed at my 

iliKiHMil by |)r, llacoii. l''it>nimat<mH [Hilypi are occasionally met 
with 111 the I'lir. but on the whole tliey an> mmjiaratively rare. 
Myxomata, sarcomata ami am^omata (Fij-. Itt) are verj- seldom 
si-eiiuL thci'ar,— [KTliaps riion-M-lilomcveii tluin epithelial tuuioni 

Wi' I'otiic Tiuw. riiially. to the consiilenition of the mt-aHures that 
limy In- ('iiipliivinl t<i aclvantaf.t' in n-movin); |io1y)>i or masHCSof 
irrnmiIatloii-ti>*iic from the niiildle ear. Very few suriteons at 
the present day ail viH-ate the O'liiovnl uf aural i>olyi>i {i.e., (JTuwthi 
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ot nn appreciable size) by any other than niMhnnieal uieons. The 
xlow, unwitiiiruetMry, And soiiietiiiies pninful plan of destroying 
them by oauHtira or mttrintcentH huu Ijeen very ^nerally abon- 
iloiKiL If a liu^ polypus fills the eitemal auditor>- canul and 
pniieiits itwlf within oatiy reach at the outer oriflco, aii ordinary 
drt>iwinK-fori>e(Hi. or. Iwtter yet, Hhiton'spolyjuin-forcepe, will serve 
the (IcfiriKl piirpoxe ns well as any other instrument with which I 
nui aoipialnttHl, The mass is flnuly gras]>ed between the bladea 
(if the forcepK, and is th*n separated from Its deeper attachuientJi 
by a combined rotnry and pulllni; motion, or aiuiply by direct 




Fro, M.— Cruai Rn-tinn of a Mocoiu Polypiu. corered with clllUed crUndrical epl- 
Ihrlluin. innwn b^ Dr. Ira Van Qleaoo, rrom a ■pfdmen brloDKlDg to Dr. Ooi^ 
ham Baoon. nf New York.) 

tnwtioii. Farther on, 1 will state under what circumstanceB trac- 
tion is iHit to 1h^ etnployeil. If the jwlyputi, however, is situated 
luon- d<-epiy in the ciuial. and reflwtwi liubt in re<iuir<Hl to render 
the nuUH viMible, MUeh an iiistruuient as Hintou's forreps — unless 
the pHiuil hitppens to l»e unusuiillr lar^e — will l>e found awkward 
to iHaniiwe and protlui-tive of imin to the jMitient. Blake's nnare ' 



• ThiMi 



IK Intmliinvl bj Th-. Cli 



ixKfkjallm 



•r iUffervnl thrr an- Imiii wt'h otbw. m 

■iitlitJuiKlTfiiltllFd tnthrnamMot "F 

It van Mill rurtbiT Imiironxl hir thxtul 

fnrtlKiliMl>lr.inou(lin]Mwl or i 

tttt purs rilver cannula nuja 



X BlalK'. nf Bnrtm. In 1MB 
i>r Wltrle'ii Miaiv." Thonfv 
nov fnitii prac'ikv] exptrl- 
llh me t hat Ibf in< <n- iVLTOt 

tv.'- In IpraorlKilllii-lB' 



s Uim iDEbei (S rtm.) In la«Ui 



264 A MANUAL OF dis?:ases of the ear. 

is the proper instrument to use under these circumstances. By 
aid of the slender silver probe the physician can ascertain whether 
the mass grows from the cutaneous walls of the canal or from the 
middle ear or mastoid cells. Where the gi^wth is of such a size as 
to fill the canal, it is not necessary that he should satisfy himself 
of the exact situation of the base of the polypus before applying^ 
the loop of wire. It is sufficient for him to ascertain by actual 
probing that he can pass his snare over the mass to a given depth 
(distance from the orifice of the meatus) without encountering 
any obstacle. The loop is then pushed in over the mass to this 
depth and tightened sufficiently to hold the polypus firmly in its 
grasp. If the growth is succulent and not very firm, and espe- 
cially if it can easily be rotated about its long axis, steady traction 
should be made, in the hope of pulling out the polypus, peduncle 
and all. In not a few cases this object will be attained ; but even 
if the effort fail to remove the entire growth, at least as much of 
the mass will be torn olT as would have been if the wire had been 
made to cut through the polypus instead of simply grasping it 
firmly. If the growth is firm in texture and not easily rotated, it 
is better to use the loop simply as a means of cutting off portions 
of the growth. The same remark applies to the use of Hinton's 
polypus- forceps. Where the growth is finn in texture and firm 
in its deeper attachments, traction must not be employed. As 
soon as the bleeding has ceased, and the portion cut off by the 
wire loop has l>een removed with the bent forceps, the remainder 
of the growth is to be treated in precisely the same way as the 
first portion. The wire loop is to be applied again and again 
until the base of the growth has been cut away to the level of 
the surrounding mucous membrane or skin. If the polypoid 
mass springs from some portion of the external auditory canal, it 
will be found as a rule decidedly firmer in texture and more sen- 

and but one millimetre in diameter (extemallv) througbout Ita entire length (except 
where it fits into the handle), while the steel or Uerinan-fdlver one measures two 
millimetres in dianiett'r an<l at the flarina: end over two and a half millimetres. In 
caseM where the external auditory canal is narrow, or where it is found nnrmnnry to 
remove a polypus which is situated within the tvnipanic cavity and which can only 
be reache<i through a comi>aratively small perforation in the niembmna tvmpMu, 
the fcreat advantage of the slender silver cannula is very apparent. But this & not 
the onlv advantages In the double-mouthed cannula the wire does not cut entirely 
through the p>Iypus; a slender connecting cord of tissue alwajrs reuiains uncut be- 
tween the wire and the septum which Keparat(.'s the two mouths of the cannula. 
With this cannula, thcrefon*, the last step of the operation always consists in the tear- 
ing aMun<ler of this connecting bridge of tissue,— a pnx'edure neceiMarily more or 
less painful to the patient. In the simple silver cannula the wire, on being withdrawn 
into the tuiie. cuts the |K>lypus off entirely at the pr>int of seizure, all necessity for 
traction lieing thus done awuy with. As a result of this, the operation of remoring 
a polypus from the ear is in very many cases an almost painless pnjoedure. Finally, 
the employment of very flne malleable steel wire (sizes Na 37), may be designated 
as the latest improvement wliich has been introduced in connection with Blake^s 
snare. Wire of this size ixissesses all the strength required for the removal of the 
great ma>>rity of polypi, and at the same time causes far less pain to the patient, 
whenever it comes in contatrt with the healthy and very sensitive walls of the au(dl> 
tory canal or of the middle ear, than does the heavier wire hitherto cominonlj 
employed. 
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sitive than one of middle-ear origin. It will also not poesess the 
same degree of mobility as the latter. In polypi of middle-ear 
origin we shall find that they spring more frequently from the 
upper and XK>8terior portion of the tympanum (entrance to the 
antrum) than from any other locality. 

It is a good rule in practice not to resort to the use of caustics 



until the base or pe- 
away with the snare 
(skin or mucous mem- 
whether the peduncle 
we are not to trust to 
of the peduncle^ when 
furnishes the only 
the exact rel ations 
rounding parts. 
pate<l that we cannot 
benefit to the imtient, 
tringents. Before 
ment, it would per- 
the dangers, real 
erat i ve proce<l u re 



duncle of the polypus has been cut 
to the level of the stirrounding parts 
brane). Furthermore, in deciding 
haa been cut away to the proper level, 
the sense of sight alone; the behavior 
circumscribed by the end of t heprobe^ 
titistworthy guide to a knotaledge of 
which this peduncle bears to the stir- 
When the mass has been so far extir- 
encircle it with a wire, we may, with 
resort to the use of caustics and as- 
s|>eaking, however, of the after-treat- 
haps be well to consider for a moment 
or apparent, which surround the op- 
just described. 

As regards hamorrhage from the 
torn or cut surface of the mass, we 
nee<l entertain very little anxiety. 
In malignant growths alone have I ever 
seen or heard of any loss of blood that 
could fairly be termed serious; and only once 
have I encountered anything like an arterial 
hit'inorrhage requiring the use of a tampon or plug. 
\a regards the question of inflicting damage upon 
the ai)paratus of hearing in the middle ear, I have 
no doubt that clumsy and unskilful operative interfer- 
ence may result in serious iinpainnent of the hearing. 
The hainiiier, however, and the firm ridge in front of 
and l)ehind Shrapneirs membrane, afford an excellent 
prot<H*tion to the more deeply situated stir- 

^sU'IJer^^titualffi^"'' "^P' ^^^»<*^^ ^« *^y ^a^* ♦^e »>«^ imiwrtant 

piece in the mechanism of the middle ear. 

Polypi are occasionally encountered whose peduncles include 

in their substance the handle of the hammer (the rest of the 

membrana tynipani l)eing destroyed). In such cases the wire 

should be appliinl with caution, and no traction whatever should 

be eniploytHl. The few |M>lypi of this kind which have come 

under my observation were <iuite small, and were attached to the 

ossicI«» by rather sh»nder |KMluncIes. In one of them, however, I 

made the very mistake which I am now cautioning against (/.e., 
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I upplied the wire to that portion of the pe<]unple which included 
the handle of the tiaiumvr), and only dlMf>vered my error by 
finding thiit the wire could not be drawn htu.-k into the cannula. 
lly euttinK the wire looHt- from the intitrument and pulling uiion 
one end of it, 1 exjierienced no dlfOcully in disengaf^oK it from 
the owtirlc. 

Ik-Hides Ineiuoirluifte from diTi<led yewelB and iiijurlcfl to the 
owicleH, I know of no other ilanKer wliich inny arixc in the course 
of the o|ieration for remuvinj; an aural iMilyptui. 

Ah refatnlx the ifftrr-tmitmeul. thiH must t>e modified accord- 
ing to the locution from which the growth Hi>riii)». If the poly- 
I>uti gniwM from the cartikitcintmK portion of the outer canal (as a 
rexult, for instance, of an abaceiM in thiii lorality). and is Arm in 
conHiMti-ncy, the application of nitrate of wilver in wilid form to 
tli(4 tutoe which renminH after the removal of the flenhy uiaMs, will 
act rather a» a ftirnalant to further growth. Fumhig nitric acid, 
ai>plied oantioaidy but thoroughly to the Ixme. is the only remedy 
U|Miii which we can dci>end to ajrect promptly a further repro- 
duction of the growth. Ah the fumes of the acid are apt to pre- 
vent the operator from xeeiug dwiriy what he i« doing, an InHtru- 
ineiit called a " [>orte-;tcid " has been ileviNed, whieh enableti tlie 
I>hyirician not only to apply the acid wcurately to the deairvd 
»\xit, but idito to conflne ita action in great measure to the region 
immediately cnuterizetl. Thin inatrurnent (Fig. (IT) conxiKtH of a 
t)len<ler gliuw tul>e (alxmt ten oimtiiuetrett in length, not quite two 
luillimetreit brood, and Homewluit flaring at both ends), through 
which a platinum wire of niodenitely nnuill Hiic ihuwch. One end 
of the win- in bent uimhi Itself, so an to prevent the mop of cotton- 
wool, which in wound round it, from falling off. Wlien the in- 
Htnniient i* to 1>e umhI, the wire hIhiuM be first punhed into the 
IuIk- far enough t<) carrj- the nio)> end of 41ie wire well outtiide of 
the flaring end of the fidH-. The mop having been dippe<l into 
the acid, the other end of the wire iit then to I>e palleil out far 
enough to dniw the tnop well Ixu-k into the flaring mouth of tlie 
tulN>. The luuie of the growtli having finit liM'n thorouf^dy dried, 
the flaring cud of the tul>e Nhould 1m' plnre<l flrndy ujion the raw 
Hurfiu-e, and. while in thin [KWition, the mop xhould lie pu.-hed 
<lown llmdy for an instant agitiniit the part to t>e cuuterized. 
The reiu-tioti whic-h fojlowx is verj- ullght.-aiid the i>ain in of but 
Hbort dunitlon. The lK«t way to renmve the tnop from the 
platinum wire in to bum it off in the gax flame. 

In a few cimi-s of middle-ear (Milyiii. it will be frmnd advanta- 
gi-<uiii to a]i])ly nitrii' lu-id to the lMU>e of the growth in the man- 
ner junt diwrilMKl. Wliere the Imuh', for example, in unuMually 
bniud anil (Inn in texture, nitrate of nilver In ajit to act rather aa 
a Mtimulant to further growth, whik> nitric acid will much more 
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surely repress the tendency to grow. In these cases, however. 
the acid should be applied with great caution. The firm pressure 
which it ia perfectly proper to use in the cose of growthii in the 

9eiLtemiil auditory canal, would here be lilcely to produce 
a very unpleasant reaction. As regards the employment 
of euch reagtintH as chromic acid, acid nitrate of uiercury, 
acetic acid, sulphate of copper, etc., for the purpose of 
checking the growth of granulation-tissue or polypi, my 
own experience has led uie to abandon them all. Acid 
nitrate of mercury in a very treacherous remedy ; it seems 
to penctrHt« to a much greater depth than nitrat« of sil- 
ver, or even nitric acid, and is apt to lie followed by con- 
siderable pain. Chromic acid, in my experience, is also 
rather treacherouH. It should be used only in a fluid 
state. Absolute alcohol cannot be used properly unless 
it be made at the same time to bathe all the surrounding 
healthy tissues. Its effects seem to be superficial and evan- 
escent. In the great majority of cans, pure nitrate of sil- 
ver, fused upon the end of a cotton-holder or probe in the 
form of a roundetl bea^l, will be found the most conven- 
ient, most efficient, and least painful of all the caustics. 
Euch application should l>e followed by the mopping proc- 
OKS with the cotton-holder, in onler that the caustic may 
m>t spread lieyond the limits of the diseased locality. 

Uftentimes a single cauterization will suffice to com- 
plete the levelling process l>egun by the wire Hoare. la 
a few cai^s tint siuire will l>e found to have done its work 
II efTt>i'tually that the intermediate stage of the treatment 
— that of cauterization — may be omitt«d alto- 
gether. It should be clearly kept in mind 
that the caustic is to lie use<l for the expreto 
pur[M)Me of destroying the su|)crficial portions 
of the stump of the growth, in order to bring 
it down to such a level that the surround- 
ing healthy mucous membrane may grow out 
from all sides over the moss, and so furnish it 
with a natural covcringof umcous membrane. 
That nitrate of silver also exertsa benefi- 
cial astringent action,— that It soiuetimeit 
■ms to restrain in a most remarkable uian- 
r the tendency to the production of lym- 
thniuKh lis ibuiriur' l''*"''! elements (pus or tissue-forming cells), 
i>'u]li>lw. cannot lie ilenied by any one who is in the 

habit of ushig it much. In a lorgv number of cases, however, 
it jmHluees tlic very iipjMisite effects. Hence the desirability of 
resorting as soon as iK)ssi)ile to the use of pure astringents. 
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The third and lost etagii of th« treatment consistn in the appli- 
OAtion of luitringviits to tlie remaining xtuiup uf the growth. The 
parts are to be thoruuKhly dried with the mop of abttorbent cot- 
ton, oixi then powdered burned aluui or iodoform (or a mixtare 
«if the two! is to be laid Uix>n the dried Harfacc freely but not too 
tliickly. By moldtening the end of the eiender silver probe and 
then dipping it into the jiowder, one cjin readily take up quite 
a large uiaxx, whieh will cling to the enil of the probe with euffl- 
cient tenacity to enable the physician to transfer it to the desired 
spot in the iiiid<lle ear or outer canal. These pellets of powder 
are to be applied again and again, until the graiialatiog surface 
in well coated with the remedy. In a few etuteii I have observed 
that iodofonu (finely powdere<l) has lieen able to completely ar- 
rest all further growth and all secretion of pus, when the alum 
hud failed to accomplish the desired result. In my hands the 
Iron and tannin preparations have not i>rovcd so efficient as the 
two remedies just nientione<l. 

If all these efforis fail to arrest the otorrhcBa, we may safely 
draw the conclusion that a carious condition of some portion of 
the temjMiral bone (the posterior end of the tj-mpnnic cavity, in 
the umjority of the ease«), or an undiscovered granulation-growth 
is the source of the continued dischai^. In regard to hidden 
growths, our best course is to abandon all active treatment and 
to siulply eiauiine the ear at longer intervals (say once in three 
or four months). After a varying length of time the growth may 
attain such a size as to encroach upon some visible part of the 
car. when it will readily be discovered if the physician examines 
carefully. 

Finally, in a limited number of cases, the external auditory 
canal is so narrow, or the anterior or lower wall so prominent, 
that we cannot obtain a view of the spot from which the polypus 
springs, although the greater part of the growth can readily be 
distinguisheil and easily removed. In these CAsea we are quite 
likely to exi>erience defeat, so far as the attainment of a perfect 
cure is concerned ; but the removal of the greater part of the mass 
will, as a rule, greatly diniinisli the otorrhiea and oftentimes alao 
improve the hearing, for a period of several weeks or even months. 

If 1 have said nothing about the removal of polypoid growths 
liy miians of the galvano-cautery wire, it is sintjily because I can- 
not see what itdvantage is to 1>e gaine<l by the use of this instru- 
ment. Blake's snare fully meets all the re^iuirements of the case, 
and in the matter of simplicity and cheapness it is far superior 
to the complicated galvano-cauterj'. 

Fnrtign Ji'idif» in the Middle Ear.— An my only experience 
with this rare eonilltlon relates to a case of chronic purulent in- 
flammation of the midille ear, of the proliferative variety, I may 
with propriety give a detailed aooount of It in this pUoe. 
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Thepatient, aladynUiut xixlyyearHnf axe, caiwiitled meon thp 
24th <it Marth. IhTU. fur a iHiiriful nlTec-tion of the rJKht t>ar. 
Acconlinft tii her Htateiuent, nhe hntl hiul a uli^ht diHcharxf fruiii 
th(-n^ht ear till her lir<?. AlHiut thefimtot Mnn-hof t)uit ymrnhf 
notice<l lliat her lieurini; waM more dull than usual, and', at the 
miiifi^eKtkiu of a friend, ahe consulted a physician. He |{nvi> her 
very little eiieournKeiuent, but said thiit she iiiiKht eiperience 
some relittf by wearinR an artifleiul drum-membrane, and, with 
her j*eriiiiMilun, he introduced one into her ear. Ak this artificiiti 
membrane, however, did not initirove her hearing, but, intitead, 
cauRed her eonsiderubte dii^cDuifort, he undertook to remove it. 
Although be failed, bh will l>e seen, to aecomptiHb hU object, be 
In a measure KutiKtled the iMtieiit that the nieml>rane had been 
removed. From tiiat time forward the ear had (frown more and 
more |>ainful, and Hlie hitd latterly exjieriencet] eoni(idera1)le pain 
throutcbout the entire rittht side of the head. At the time when 
1 saw her she preiienled the ai)|)eanince of a i>ervon who hail 
paKHe»l tbrounh a prolonged nenod of MuflerinK. On examination 
I found the iinier luUf of the canal fllle<l with a Mift polypoid 
maw, linthed with uio<lenitely thick pus. I removed the BTww-th 
with the snare and found that it sprang from the edRe of a uunI- 
emtely tiirKeiK'rr[>mtion in the drum-membrane. In the cent i« 
of the ot>eninK I notice«l RoniethinK of a {leculiar gmvixh white 
color, iind on toucbirin it with the proiie 1 disctivered t'hat it eon- 
Bisted of Mime hard material which wa« flnuly ItMlKed in the cjtv- 
fty of the tymiMinuni. Bj'nld of the i>lender an^lar foreeiiM 1 
succeeded in extnu'tiiiK this forei^ body, which proved to be a 
rather tliii-k <iisk of whitish rubber, in the central [Mirtfon of 
which wiiH a xmall hole for the reception of a thread or the end at 
a slender prolw. This circular iiieee of nibl>er was of almost pre- 
cisely the same size and sha{>e as the normal drum -membrane. 

After this foreign iMxIy hud l>eeii removeii fnim the middle ear 
tlie jHiin H(H)ii disapiH-'itred entinJy, the discharge l>eeiime aftain 
insipiilii'init, uud when I exiiniincd the citr, after the laiiee of 
about ten days. I found a iHTfectly suKNith and unirritated drum- 
membrane, in the i-enlre of which was ii eireiilur jterToration not 
more Iluiii three uiilhmelres in diameter. No furtlier troatuent 
wasiulvisiil. 

It is ilifflcult to nndemtand how any physician, possewcd of his 
sensi-H, could have delilx'ndely ilone sncli u foolish thing as to 
forit^ II c<nii|itinitively large disk of rather stilT rubber through an 
oiM-niiif; ill the [trmii-membraiie si'arfcly tlirce millimetres in di- 
ameter. .\iid yet the condition in wtiich 1 found the ear showMt 
very clearly that thi' rublHT di^k hud I*e4.-n placed delil>er&tely 
in the situation where 1 found it.' 

ITl. f V(.v.« ill irhi'-h tilt Jtmie in /wpo/wrf. 

The jwitliology (it tlwse canes is often djfflcult to determine. 

Imprisonment of the pus during the original aitute attack is pro1>- 

ably, in very many cist's, the eanso of the cariou:i procCNi in the 

lM>ne. The imprisoned pus shIijccJm the mucoaB membrane of 

' Kit "tli'T tamniBi-H iif clif |ioi*iii->' i>f B fiin-leTi h" 
•rlhtiilivlir. Jlii»lliiirt<.n ItkhiinlH ■■iiiltl.-l "Tynipanii 
to vi4, vii., uf the K-rrn-IHY llaiirlU.A ••t (hi- M-ilkiU Mi 
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the niiddlf tax to ftrvat ad<1 iiral(in{((Hl presoiiiv, niul, ar a i*onfic- 
qiipiioe of th« rMultiiiR iiiterniiitiun In the cirfulatitm, deiith inaj- 
takt' plitoe at ooe tir luorv [>uintit ui the iiieiubraiie. Ah ttie iiiu- 
cuutt ineinbmne, huwcrpr, lit alfo lit the rwiiie time a [terlrwteutn 
or nourishinf; iiieiiihnu]« of the txmo, the Huperficial jMrtiMiiH uf 
the latter at the points mentioned an> al»o apt to die. This ex- 
pituiation will [lerhaps often uufBi-e for those limited if|K>ta of 
oarieH which are no frequently found in the tuiddle ear, 1>ut it will 
BTarcely account for the extensive areas of neonwis which are 
soinethueH encountered. In such eaMw we inuxt awunie that other 
procefweH, |>erhaiH< embolic in their nittun-.' have eontribute«l 
chiefly to the production uf the nwult In queittiun. Schwartxe. 
in hid "TroatiBc on the Pathological Anatomy of the Bar," nien- 
tioiw the extension of a niiiiple ulcerative phk-i-nn from themucoua 
membrane to the subjacent bone as one of the eonniion ways in 
which caries of the middle ear is prod lufHl. In the more iieriouH 
cases, however, of caries or necnittis of wmie [xirtion of the tem- 
IHiral bone, it will almost invariably 1>e found tluit retention of 
pus, and esi)ceially of ehcesy and ileoi>m[MMhi|r pus, in the tym- 
IHinum ]>roper or in the iiuutuid antrum, is in some way eon- 
neetcil with the disease of the bone. This danger lurks in every 
case of <-hronic purulent inflaiuinatioii of the uiiddle ear, and is 
particularly to l>e dreadetl in those eases thiil an.' chHracterlze«l by 
n small perforation in the drum<ineuibrane, or by one located in 
Sbrapneli's inenibraiie. 

The eases that belong In this thir<l sulHlivlslon may readily be 
divide<l into sevend smaller tn^iups, in aceor^lanee with the dif- 
fei-enceti in the parts involved, in the symptoms manifested, in 
the issue of the diseaw-.etc. 

1. mptrflcial Carim, irlth Uii'i/mlnirUd Oulht f»r the Din- 
vhitryr. — In cases of the pn)liferative variety it is a very eonnuon 
ex|>erlence to find, in the Imniediate iiel^hliorhood of the tiuuw of 
Knuiulations, or at the iMise of the iMilyjHiid irniwth. a spot of 
ex{NiHv<l and roufcheneil lK>ne. The favorite sitmttions for sueli 
siMilH of lH>iie-caries ore the jiosterior wall of the tymiiHiinm, jtuit 
Ix'low the entrance to the antrum, the )>ony fl<Mtr of the tym- 
jMinum. near the posterior end of the cavity, luid the rid^n* of 
Imne sei>anttiii|t the middle ear froiik the extenuil auditory canal. 
In two cases I found the mucous niendirune of the protnontory 
very much thiekentHl (the druui-ineuibrane had Ix-en totally <les- 
triiye<1). »ii<l on manipnIatinKitwith the prolie I discovereil that, 
l>elow.*it wan not continuomt with the mucous nieinbrane eover- 
InK the fl<«>r of the tyinimnuni, but en<led In a thickenetl and 
roinide<l e«l|{e, which i*oiiUI l>e lift<-d up like a hanitinfr curtain. 
The end of the pnilie, jiasHed beneath the eflge o( this fleshy eiir- 

: ArchlT. fflrOI 
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tain, encountered quite an extensive surface of denuded but 
Muooth bone. 

In ea^es that l>elt}ns to tlie present grroup I am not in the habit 
or nioditying my mode of treatment materially. The plan sug- 
B»<ted by some atithoritieK, of subjecting the bone at these spots 
to a thorough Bcraping with some sharp instrument, doea not 
commend itself at pre*«nt to my judgment. The principle is un- 
duubteilly sound, but the application of It to a carious spot of 
unknown depth and extent does not appear to me to l>e safely 
pnwtieable. The removal of the granui at ion -tissue or polypus, 
as the oiLso may l[)e. the careful daily clcanxing of the ear with 
lukewann water (with or without the additEon of boracic acid), 
and the juiliciouit applicAtion of caustics or astringents to the pro- 
liferating mucous membrane, will tte found to produce fairly 
satisfactory results. So long as ttie outlet is sulllciently free — as 
it is in cases where the perforation in the drum-meuibnme [g 
large, or where the membrane is entirely deatroye<l— this group 
may l>e eonsidered as identical, in all essential jiartieulars, with 
that of the proliferative cases. The chief difference lies in the 
fact that it is only in exceptional coses that treatment proves 
successful in completely arresting the discharge. 

a. Can>x with more or less ObstrueUd OjiUet for the IHs- 
cft«ri/c— ('anew belonging to this group are not very numerous, 
but they furiiisli a large proportionof the deaths from eardiseaae. 
In the present section, however, 1 i>roiK>8e to consider only the 
more favorable Ciis4>s belonging to the group. It is in these alone 
that we can study quietly the ordinary course of this serious 
fonii of dinense of the ear. The early stages of the malady can 
only lie infernal from the lesions oljserved at some later stage 
of its c(iurse. The whole picture, however, points clearly to the 
lack uf proper treatment during the enriy stages ot the acuta 
attack. I will give the details of one or two well-marked cases: 

Cask I,— The iiatient, a strongly built man, thirty -eight years 
of age. ronNulletl tiie on the ir>th of Mav, 1874, on account of a 
verv olTfusive inior wliii'h came from his left ear. He stated that 
he li«<l hml wjirlet fever during childhood, and that from that 
time forwiinl, with occasional short iulenuiNsions, he had been 
Ironlileil with a wiuitv Imt offensive discharge from the left ear. 
InsiMvticHL revealed tlie existence of two i>erfomtions: one situ- 
ated ill the posterior fold, involving a little of the drum-mem- 
i>raiieiir<i|K'r; the other involving only the anterior fold and 
|)arl of the bony ridge above it. Iloth ]*erforations partook 
rather of the nature of listulous tracks communicating with 
some more di-tnily situated centre of diwase tliuii of that ontimple 
i>erfoniti<ms. In other resixn-ts the membrana tvuigtanl was a 
fftiriv healthy, though much tbiekeneil membrane. A Httle dark- 
colore«l and very olTensive secretion was found in the neightwr- 
IkhmI of the llstul<»is o|H'nings. but elsewhere the parts were 
quite clean and dry. The eilges of the |>osterior opening were 
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in a iilifclitly frranulatinfc state. As there won no evidence of ttc- 
tive Ifx'ul imtatii>ii. 1 advised the jtatient to douche the affected 
t'lir very gently ulxiut three tiniex n week, eiiiiply for the parpoee 
of rciiiovint; tfio foul diacharKe fruiu the meatus. 

On lite 3Ulh of Muroh, IQTIi, the t>«tient came to Hee me agHEn. 
He lim) eii>erienced considerable pain in the left ear during the 
previoua three days. 1 eiaiiilned tlie earaiid found thesoft parts 
Hummndinif the anterior openinir red and swollen, and the orifice 
of tlie HJniiS obliterated. Treatment : Two leecheH to be applied 
to the tra^^s, and the eiir to be frequently douched with wann 
water. 

Thetio measures relieved the pain, and the (tatient was then hot 
Been affain until September 9, 18T«, He liad for a short time pre- 
viously HufTered considerably from dizEiness. and the diwharge 
from tlie ear had increased in quantity. On exaniination I found 
the inner end of the meatus oceupled'by quite a large, two-lobed 
polypoid ffrowth. I reniovetl it with the wire loop, and found 
that itM i>eduncle occupied the posterior Hstulous o[>eninc. 

On the lath 1 removed a jwrtion of the [)eduncle with the snare, 
carrj'inur my wire loop n short dii«tHnc« into the fbituloiu opening. 

On the lUtli I succeeded in iHUsiiig the wire-loop deep down 
into the flstula. and in cutting off the i>eduncle at a point protta- 
bly very clone to its actual Itaxe. With the jK>rie-acid I then 
made an instantaneous application of nitric acid to the remain- 
ing stunip at the bottom of the fistula. 

Un the ll^h I noticed for the flrst tiuie that a small knob of 
gratiulat ion- tissue, about the size of a No. 3 shot, protruded from 
the orifice of the anterior openinf;. By ^uissiiig tlie wire loop 
over the masu as far Into the sinus as i>owible, I Hucceeded in re- 
moving proliably the greater part of tiic growth. I also Apj)lied 
nitric acid to the base of this second growth. The jMiin following 
these apnlioations of undiluted nitric acid was insignificant and 
of oiilv BDort duration. 

On the 30th, and again on the 22d, I succeeded, with Bhtke's 
snare, in removinf; masses of granulation-tiHwue from the bottom 
of the posterior sinus. 1 also discovered that cximmh^ and rough- 
ened bone could t>e reached with the probe in the vicinity of the 
entrance to the antrum. 

On the 2Jith the ]*alient reported that the discharge from th« 
ear had nearly cea«e<], and that he was completely relieved of hla 
distressing dizziness. 

On the 'M of <>ctot>er I was a^ain obliged to employ the snare 
In Imth ojieningR On the 4th I could discover no trace of granu- 
lation-tissue in cither fistula. I therefore introducetl into theui 
pellets of powered burned alum. On the Tth and lOth I repeated 
the applications of burned alum, and then dismissed the [>atlent, 
as the discliarii^ luul practically reused. 1 advised him, however, 
to use the douche fainifully at least three times a week. 

On the 4th of January. 1HT7, he reported that a ver>- siivht dis- 
charge had i>ersiste<l since his last visit. On examination f found 
a small mass of granulation tiratue at each of the two orifices. I 
iiHCf) the snare in the same manner as on previ<ms occasions, uiid 
then intriHluced ix>wdere<l iodoform into tlie ui>enings. 

From Tilts time forwani juitient reniaine<l almost free from dis- 
charge until shortly liefore the 14th of July, IHTII, when 1 was 
obligetl again to use the wire snare. (Pnuu that time to the 
present I nave not seen the iMtient.) 

CjuiK II.— Tite patient, a merchant, thirty yearn of age and in 
18 
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(KKmI eenerjil liealth, winsulted me on the 21st of October, 1878, for 
uii ofTuiiHivv diKoliurKU from the It-'ftear. He stated that about 
four tnoiitlts previouHly he hiid exijericiU'etl severe |>aiii in that 
ciir, and that after tlie lajiNe of a few davH a discharKe had iiiiule 
its ai>[)eariLri<-e and ha^l cuntinuiMl steadily since. At tiiiies the 
dischiirtre hud been tiii|»Ml with blood. On examination 1 foun<l 
the left auditory c-urial noticeably smaller than the right. It con- 
tained a niixlerate aiiiniint of brownish, offeutiive secretion. The 
iiicmbrana tyiiitNuii wiu* very opaque, but smooth, uninflaiiied, 
and iKHwesHJntr, a])|)arcutly, tlieDunnaldefrree of curvature. Just 
above and in front of the short proeoss of tlie hamiiter there wan 
a snuill excavation, filltil with a darlt-oolored ciieesy luaterial. 
The tisHuett immediately surnnmdinif it were red and some wtrnt 
Hwullen. By moans of a curved [irobe I ascertained that this ex- 
cavation wa» in reality the outer orifice of a Kinus which led in- 
wunl and a little upward, probably to the upper iiart of the 
tyiniHiiiic cavity. From the ap]>eiimncc of the menilirana tyui- 

Iiunl at that time, and from tlie subsecjuent course of the disease, 
Husi)ect tluit the cavity which supplied the pus wan tihut olT 
from the fpiiieral cavity of the middle ear by a jMirtitioD of ad- 
ventitious tissue or by tlie prohipseil and thicliened uiucous ineui- 
brane beloiifirinK to the up|N-r wall of thetyuiiMiiuui. For a sliort 
time 1 made the attempt i,liy thorouifhlir' cleansiut; the sinuB and 
by the application of caitsticH aud astriitKents) to diminish the 
quantity and the offensive new of the discharKe, but 1 failed to 
occiinipli-sh this object. 

On tne 27th of ( )i',tobt'r, IHTO, 1 waa sent for by the patient, as 
he was too ill to leave his l>e<l. He won in coniii(lerat)le sufferinK. 
aixl stated that the |iain in the left ear had dovelopt^ three days 

Iireviously. aud had steiulily increiuied in severity up to that time. 
je<-ches hiul l)een a))plied by his refrular medical attendant, bat 
they liud atTorded only teuijx>niry relief. 1 examined the ear and 
found that a red, conical swellin(r iK-cnpie<l the situation of the 
former excavatiuii, and that from a sniiill oitcnini; in the apex of 
this KWellint; pus was cscupinK. Believing tliut the jMitient s suf- 
ferinif was larjn'ly due to the inadet|uate siie of tiie outlet for the 
pus, 1 made a free incision throu(i;h the centre of the conical 
BWellirig. 

I was not Hcnt for ii^in until the .'>th of Novemlier. The jta- 
tient then stattn] that the operation had relieved the severe i>ain, 
and hail reuden-cl the dischiirKe quite active, luit thai every day, 
and esi>ei'iallv toward nit;ht. he hiul cxi>erit'nced a dull paiu 
throuKliout t)iecniir<' left side iif the head. lie had also been 
very much aiini>yt>i] by ■lii'.xincss. On examination [ found (he 
of the meatus tilled with a larjje. sntTulent i>oly|M)id 
... _. 1 1. ...:.i. .1. inrj.^ i,[i([ found thai it grew from 
k'atiiin. 1 alsii founil. on pnibiuK 
niall fniBitK'iit of i'\fuliat<Ai )>one. 
niu^lit to the orillce of the sinus 

irrowlh afTorilotl considenible re- 
2\n\i iif .\ovemlx-r he eame to see 
dily increa^itit;. To my sunirise, 
final almost tilled with h tMilyitoid 
ily with the snare. 
iiiiiid ilie condition of then 
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pnniiii). The drum-iiieinbmne ftpiienrwl to have t»e«>ine nnial- 
piiiiattH) with ail iiitra-tymiHMik* ffniwth, whioh had ulrewly 
attiiiiitHl Huch <liiiK-nHitiiiK tluit tht' viHihIc burktjTountl, at the 
l>otliiiii of tlic tiitNktiiN, H]i|Httml like n volid, routideil innw nf 
fltwti. There wiix iiothiiif;; in tlie aiiiteanuice of the uiax8 tci re- 
iiiinil out' that itH outer j>ortii>i). itt li-nxt, coiiNftetl of the tiieiii- 
hniiiiL tyiii]utiii. At one spot, near tho tl<Hir of tho i-niial, thlH 
(itherwine tt>iigl)-lo(>kinf; iiiniw u|>i)eare<) t<i >>e t;"ii>ubttiiig, and 
on prewinf; nir pri>1>e a|i:»intit ttie K|)ot it luiKMtl roadily inward 
to n diHtance u'f about one-thinl of an im'fi. Tho diuinewi and 
|Miin still persisted, and ttie patient wan unable tu attend to basl- 

Un the 10th of Jantiary, I8H0. 1 n>inov<-<l with the snare a rather 
larne iK>lyiHti<) liiasM which sprant; by a slender pediinele from the 
lower iiart of the drum-men i bra lie. Since the ^>th of Deeember 
a veonotii-ealileehdnKehad taken plaee in the eoiidit inn of tlieso 
dee|ier iiarts. The menibrana tynijMini still nccupied iiii uiinaln- 
nd iHisiiion. but it wan evident that the intra-tym]HkiLic K<^wth 
hiul diminished verj' deeide^lly in iuec. as the niciiibraiie then pro- 
triid(-(i only to a miHlemte degree. 

On the iwh of February the i>ntien( re|H>rto<l that he was 
nhiiost entirely free rnini dizziness and iHiin in the head, and that 
the disc haivi'l lad greatly diniinlshe<l in quantity. On examina- 
tion. 1 found everylhiiiK restored to the state in whieli 1 liad 
found the ear in (>('tol>er, IHTS. Tlie drnni-nieiidinine was entire 
and iHvnpii-d a very nearly natural [Misition; no tn^nulatiii); sur- 
face was anywhere to l>e seen ; in a word, the only dilTerenee that 
1 could discover wa« a Klitffht enlar){eiiient of the oritice of the 
sitiUM— and of this, even, I could not be [>oititively certain. 

The preeetling- casefi su(!ge«t two i>oiiits with regard to which I 
should perhaiMt wty a word or two. In the flrpt place, in Itoth of 
these eases iiiarke<I diiLxfness wax n prominent syniptoni. and in 
both it soeinoti to dei*end ii|>on inerease<l intratymjuinir press- 
ure. In these eases, therefore, of caries with obstnicted outlet 
for the pu^ we slioald make use of tliis symptom iu< a iiieainire of 
the <lem^>e of olistruction that exists, and as an indication that 
we should interfere for tlie purjMise of re-establishing a free out- 
let. In the second jilare. the ol>staclos that stand in the way of 
a successful treatment of this |iatholi^i-al condition are very 
(Crciit. .\h a nile, we are olilifjn^l to rest salisfltHl with only |iar- 
tial surc<>MH.' The jiersistent and systenmtic use ()f the douche 
wftli wann witter i-onstitutes the most efficient, and sometinnti 
the only prneticable. plan of treatment. 

3. Kxtumirr fiirifsorlffci-o»i» of thf Temporal .Bomc— Tho 
few eases of this nature that 1 have seen eaiiic under my observa- 
tion for the first time only after the dama)i:e had lieen done. 1 
aiu therefore unable to throw any IlKht u|>on their patliolof^-, 
but can Bhni>ly re<-onl the nature and extent of the damoKe found 

• Fnr fuithpT lofiinnBtlim wlih rnninl ti> (hnu* ivrfiinilii>n!i Id Ihc rnrioniit fihran- 

..II- 1 1, ih.. .r4L.r_ ),.Bi.b..,„,| iitimrit, inllieT™ii«.11.HiHif 

w l>y MlllFT, In Iliv nduma tur isn. 
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&t tlie tiuie of my oxuiiil nation. Thud, for exniiipip, in tt)p ca«e 
of ft ))oy, twveiitoen yeont uf a^, I found all tliiit iiart of ttie 
wiuoinouB )>ortion of the temporal booe wliii-li tie|HLmtes the 
upper jtart of tlie tympanic cavity from the external auditory 
canal, deetroyed. The anterior and posterior fuldit were still in- 
tact, and so was the druui-meiubrane proi>er. Tlie head of ttie 
hummer, however, with the exception of oidy itH extreme upi>er 
portion, Htood out prominently in the centre of the irr^fulariy 
shaped excavation. In a second case the anterior and iMHtterior 
folds formed the dividing ridjn; between two fiilii-de-»a<:. the 
npi>er one K'ini; fonned by a carious excavation in the bono situ- 
ated in front of tbe liend and neck of the hammer, the lower one 
consiHtinfi: of the expoHed cavity of the tympanum. In a third 
cose the iiieiiibraiia tyuiponi, the haiumcr and anvil, the anterior 
and jK)sterior foldfi, and a large part of the bone sitoated aliove 
the drum -membrane, had all been destroyed. The apitcnranco 
presented to the eye of the observer was as if the external meatus 
terminated in quite a cavem. Not withstan dine this extensive 
destruction uf the i>arts, the liearing-iK>wer of that ear remained 
fairly good. In a fourth case I extracted quite a lar^ luass uf 
bone from the external auditory canal, and, on examining it, I 
founil it to cousiHt of the larger part of the eel I -structure of the 
mastoid procesH. I have never seen a case of necrosis and cnsting- 
off of the labyrinthine portions of the i>etrons bone, but tnony 
such have l>ecn rei>orted.' There is even a cose on record* where 
almost the entire temporal bone was cost off, as the result of 
necrosis. 

4. bfxqnamatipe Prowweji.— Under ordinary cireumstanccs the 
inflamed mucous membrane of the middle ear costs off pus, niuco- 
pus, or a simple serous fluid. Under certain conditions, however, 
it caxts off, in addition to these elements, layer u[>on layer of 
flattene«l or lutvement cpitheliun). Tliese layers, as a rule, are 
not floiitetl out of the ear with tl)e fluid [H>nionH of the products 
of inflammation, hut show a diniMieition to atllierc to each other 
and to tJie subjacent living tissues, thus fonning Inininated 
masses of ejtithi-lium which Hnmetimes attain very large propor- 
tions. The laws governing the development of this dostiuaina- 
tiveproct-ssare not known. It is very commonly found associated 
with cariou.s procetvM-s in the tympanum, niai<tni<] antrum, or 
mastoid cells, lint it is not alwa>-s clear wlietlicr the irrltAtinir 
efleitsof tlie caries have calleil forth the destiuamative process, 
or whcllier the iircssiire of the constantly growing massof cast- 

dl.. X . ■•.raiiUKl XIII., IK IRi; hvl.iitii-iilii'lnn. |>, SWIk by .lpi»v {Amrrtuui Mnl. 
TlnuwiTul. vL.Ko. lOi; liy INimi-niy [TnuDiU'liiinHor IhP Anu-ntnin OllI^«lad Su- 
cMv. 1A7!II. Bixl liy HiH-iu'er tTraiiNiHIhniH Mbwuii Xnliol Amvlidkn, IsAi. 
• br. J. UutUtelii : An-lilT. fUruhmilH-llluuMki, XVI. Uil , Enta uiul ZvdiM Hrft. 
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oft epiUielluin hns produced the cariee. In exceptional casea we 
iiiny enocmnter mich laiiiiiiated uiimBes of (•pithetiuiii in a middle 
Par whii'h iirttteiits mi evidence of being the seat of a carious 
pntcetw. Tlium, for exaiQple, in February, 1878, 1 was connulted 
by a i^ntleiuan. who stated that sinee boyhood he had iM.'en af- 
fei'tMl with occHHional but ver>' Hlifiht diKcharite from both ears. 
On exatu illation I found in the left ear n flstulouH o|iening in the 
anterior fold, and a diuall (lerforation in the p«)«terior inferior 
quiulrant. In the ri(;bt ear 1 found a little watery tiecretion in 
the meatus, and an ojuique and tou^h-looking ineinbrana tym- 
pani, whioh at first eight a[i|)earcd to be entire. On more careful 
Inspection, however, 1 discovered a linear, Blit-nhaped perfonition, 
perhaps two niillimetres in leuifth, running parallel with and 
clone to the posterior periphery' of the nienibrane. AVIien the 
[)at lent performed Valsalva's experiment, the entire drum-mem- 
brane yielded to the pressure from wiiliin. just as an unbrolcen 
membrane would. From this behavior of the membrane I in- 
ferred that either amass of mucus or a jiolypoid growth, acting 
like n valve, prevented the air from excapingtbrough the perfora- 
tion. I aecordingly enlarged the opening in the membrona tym- 
IMtni by making two incisions, one at each en<l of the jierforation 
and at right angles to it. By these incisions 1 converted one lip 
of the oi>ening into a rectangular flap, and so secured a broa^l 
outlet. Inflation by Politwr's method was then resorted to, and 
as a result a whitish mass, three-eighths of an inch lonft, two- 
eighths of an inch broad, and about one millimetre in thickness, 
was driven out into the extemhl auditory eiinal. I'nder the mi- 
crotNHipe small fragments of this mass were fonnd to consist »<ilely 
of flattened epithelium (non -nucleated). The removal of this 
large mass from the cavity of the tympanum gave the patient 
marked relief from an annoying sense of fulness in the ear. and 
also materially improved his hearing. 1>nt did not arrest the dis- 
charpje. The patient remained uh<ler observation for aliout f<iur 
days, and was then <>bligpd to return to his home in Ohio. 

It is a more connnon eii>erienee to And the huiiinate«l mass of 
e|>ithelitim filling the cavity of the tymiiaimiti, or at least its 
upiH'r portion, ns in the following case: 

Paak I.— The patient, a lady about thirtv vears of age, eon- 
sulte<l me on the •£*•! of November, 11478, for a jtainful alTei-tion of 
thf' left ear. According to her story she hail bail a iliseharge 
from this ear since girlnooil, though not constantly. Recently, 
however, the discliarge had l>eeoiiie quite iwtive, and she luul 
suffered fnim a steady, dull |>ain. wlijeli heemetl to Ih> inost lu-ute 
in the neighlHirboiMl of the miistoid [>rocess. Her heail ha<l also 
felt heavy and full. After rvmoving t wo jKilyjioid growths, which 
oliseu ret 1 the view of thu de<-per iwirts. 1 ilisi-ovi-nil that qiiitea 
large mass of tough, laminated epithelium tilled the entire cavity 
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of the tyiiipiinuTii. By ilitwwtinK the edffes OArefully I was abl* 
to 1<Ki)t(^ti it urid remove it an a, siiii^Ie tounh, leuthery iiiiisr. A 
coiiHiilcnilik' |H>rtt<>ii of tho InHiy rid^e situAted jtint iibove the 
druru-iiieiiiiirHiie ha^l 1>eeii dentmyeU, and the larger jtart of the 
epith(;lial plug wan liH-atetl in the eicuvation wliich reiu&ined. 
The iH>lviHiid^rowth!sriprH:iKfroiii the outer iiinnnii of thin Hoiiie 
exeavntioii. The relief wliieli the reiiiuvid of this tightly fitting 
iiiiu<t< afforileil the iiatieiit was aii]>areatly verj' ^rreat. 

(Ill the 2Tth of Deeeitiber the jMitieiit returned to the city tuid 
rejxtrted that Mhe had carried out my iiiBtnictionii (siiiipJy to 
douehe tile ear daily with lukewarm water) faithfully, aiid that 
ati a result the diseliarge had eeased entirely sinee the udddle of 
tlie luunth. The jHiiu and HenMC (if di»eoia'fort in the head had 
altw> entirely diHu))))earcd. I exaiiiineil the ear and found the 

fiartH jwrfectly clean and wde. with no eigim at any i>oint of a 
euderiey to develop gran u fat ion-tisHue. 
The preceding ume nuiy be taken as a fair tyj>c of the.se not 
very rare eawes. If one can jutlge correctly from the published 
reports of many of the l>OHt aiithoritieN, the uiaHtoid antnnn is 
theitioHt frwiuent start iuK-iKiint of BUehdewpiiuiiativeproceiweB.' 
Marked variatiiiUM from the type dencribed alKive, however, are 
occiijiiomdiy uncountertil. As an instance of such an exceptional 
courxe uf the diiseaHC, 1 will narrate the following ame: 

Cask II.— The iiiitient, a stnmR. healthy man, twenty-five 
yeant of ii|;e. hiul 1hh>ii subject to rre<|iieiit enruehen and to nii 
<Hrajiional ilischarKe fnun iMith earn wince childluKHl. During the 
last three wt^kH of 8ei>teinher, INTri^ he had experienced (■oiiMtiukt 

ttain in the left ear. When I exaunned hid cur on the iHt of Uc- 
obcr, ISTS, I found the external auditory cjinal bltwke<l up with 
a red. HcHhy maHti. which Hpnmg from the up[>er wall of the canal. 
The most prominent [Mirtion. which l(K)ked like ordinary Kninu- 
lation-tisNuc. was removed with the wnare, and then it was ai«rer- 
tnine<l that the fleshy mawi which blo<-ked the entrance of the 
external auditory caiiid wan n-ally the prola(>se<l upper cutaneous 
wall, in which an oi>ening had eHtabliHlied itself. A probe intro- 
diiceil into thin iiiM'nhi^' could rea<lily lie iwutw-d in to a dixtance of 
fully tliree-flfthri of an inch, without encountering at any ]>oint 
tU'nii<led l>one. ('oiididerahle cheeny luiil very ftml pus wax re- 
nicrtcd fniiii the ciintriu-ted meatuN, but no view could l>e ob- 
tniiiot of tlic de<'|ier iiiirts, owing to the fact that the |>rolapt<e of 
tile upper putaiiLH)U» wail of the canal extended inward an far, 
ap[Hirently. as to the innuediate vicinity of the membnum tym- 
[Nirii. As this jirolapsnl portion could not Ih" lifleil )>ack to its 
natural imsltion, it whk evident that Home tiuluitauce (eheetty pus, 
as I KUpiM'Mih liad accumutatiil iH'tween it and the bony wall. 
For itx ri'movul 1 adapted a xlender iioKzle (<liam. 1) mm.) to an 
onlliiary lianl-rnlilx'r eitr-syriuKe. interiHwiug l)etween it am) the 
no/xleof the syriiigi- a short bit of rnblier tubing. ThiHitlender 
n<i7./.le wax iiilriHliiciil without any dlUlcuIty into the mouth of 
the siTniN. an<l upon fon-iiL« in the warm water it was fountl that 
the j.Teater |iart o( jt rctunieil by the side of the noz7.le, while the 

■ (ViiiHilt V.in TriK-llivli rAnh. f. Ohr. IV.. p. JiB); Tnjubee I M«ilc<M*lnin(. 
Tnui'.. VI.]. ilv.); l.utw (A. r. O.. VU,. p. ^M: DunfaiNin ilClinb. Mnl. Jour. 
Nriv. 1X771; Manlir^'iain iTmiw. Aitiir. iiIol.Soi'.. IKTXi; Moui>(Aivlilv«8ot UpbUut. 
•ml Mlul., HI., No. 81, ami Kii.|H Arttiiv™ of Oiihlhml. ud OUd.j. 
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iwt tnmlf its way tliroiiKh the Hiiin<i into the tlwper iwirtc of the 
«»r, wlii'iuf it (■hoimmhI tliniiii^i the iiiMituH !)roi>er. Tliis pmce- 
(iiirt> <-nnM>tl tlio iMiTiciit not n, littl<- luiiii. nixl i?(»nM>«i»eiitiy cniihl 
Ix- rciK'ntiil ()i)ly n few tiiiiett lit n Hitliiitc. The first tiine(l)i'tiil>er 
2il) almost iiuthiiiK wiu hroiiKht uwity l)y tht- xyriiiKiiiKi hut on 
Huiistfiiierit ihiys the stniiiii of water it'tri'I'irly brought iiway 
frHKiiienttt of ppithehnl Iniiilnte of the iiiiist perfeot whitenew. 
The bent forwjtti was also frequently nse<i in (lisliKlKiini the lancer 
niHtuieH. which were too lanife to |NW8 throntfh the urifii<e of the 
siniiH eK-ept with the aid of Monie tmotile fiiree. On Oetober 10th 
[the HvrinKe huvin^ l>een usei) dailv in the ineaiktinie) the bust 
fraii^uent was ilisliidt^-d. The total nniount of epithelium re- 
moved waa Hufflcient to fill a tw<>-dra<^hni Ixtttle (no forre 1>^nR 
UHed to [Hiek the sidintanee into Hniall (i>m[MU4s>. A niieniHi^t|>ie 
eianiinat ion revealed thepTeneneenf afew<T>-iitnlHof cholestenne 
in addition to the lamellie of liiree. iiolyconal. nerfectlv tranK|Nir- 
ent. shandy outlineil enithelini eelfs. From (lay to tiny, as the 
ntfuniulHtion of cpitholiniii beoanie rcilui't-d in Quantity, therali- 
hre of the external auditory eanal crew «tei«iily lartj^r, nntil. on 
the nth of 0<-tol>er. 1 was able to ascertain quite aceurately by 
insi>ectl(ni the eonditinn of the middle ear and deeper iMtrtion of 
tile nientuH. There wim at the Hoine time a very pereei)tible Jm- 

I)rovemenI in the hearinu-. After the liu<t inaMi of epithelium 
lad lieeii n'luoved, the pmlw hitrodueed Into the oinuseneoun- 
tered roiiKheiied lione surface at the t>oint where the posterior 
wall of the nieatuH iKvomes the outer surface of the niutttoid pnic- 
exK. Further inward, however, the end of the prol>e pawed over 
It scries of Hiiinll, wnooth hummocks, which conveyed to mv mind 
the impression of I>einK the expoceil tieptn of the miuitoid celle (the 
milid bone comixwinic the pottterior and ii[J[)er wall of the meatos 
hnvinit lieen destroyed l>y caries, — or iHHwililr liy prewiire). At 
thefartherendof theitinUH. nmleiicroaciiinKsliKhtly uiionthe ihw- 
terior fold, won a tteeond opening (in the cutaneous wall), which 
eomnuinicateil with tlie inner end of the meatus, an<l was friiiKed 
like the outer one with irranulntion-tiiwue, I'lmn the removal 
of the Ki^nulatlouH with the snare, tlie membraim tyuijuuii could 
Im> i<«H>n. It wiut still entire, but uninlKiunatetl at ahnost every 

(mint with the tissues of the inner wall of the tyinjianum. In 
he iKwterior up[>er |M>rtioii. and in one or two plueeH l>elow, the 
ineinlirane woh still free. There was no swelling or tendenteMS 
over the left mastoid process. (I can irive n<i further details (n 
reKHrd to the proKretw of this case, an the iiatient suou afterward 
IHiwed from under my ubservatiun. ) 

It in not eaxy to liuild up any theory that will wttiftfnetorily ex- 
plain all the aK[K>4'ts of IIiIh unusual otuie. Originally there was 
protuiMy a sev<.>re inflaiuniation of the middle ear, which, not 
flndiiic n fnH> eM-a|>e for its priNlucts through the inembmmi tyui- 
I>ani,— that membrane pniluihly I>eiii|r more resistant than usual, 
—extended t<i the mastoid cells. Prom this resulte<i In courve of 
time a caries of that (sirtlon of the mastoid pnicess which fonna 
the iMwterior and u|ii>er wall of the external au<litory canal, A 
fistulous o)H>niitt; then esfab1ishe<l [tM-tf in the cutaneous wall of 
(he canal, and. as it was of Hiiiall siiu; and prolmlily from time to 
time liccame cloned for a ahort thne, the accuuiulating pus from 
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tha carious re^^on most have dissected a way for itselt in the di- 
rection of least resistance, that is, inward toward the posterior 
fold. At this point, too, the cutaneous wall is thinneet, and here 
it was that a second opening established itself. As the mastoid 
cells were found to be exposed over quite an extent, without at 
the same time being carious, a condition which t will not venture 
to explain, it is fair to assume that the inuuense mass of epithe- 
lium found in this sitoation must have been cast off from the 
mucous membrane lining these cells, cheesy and foul pus having 
originally supplied the necessary Irritating stimulus. 

5. Extension of the Ulcerative Proceag (o Neighboring Or- 
gans. — If we leave out of consideration for the present those cases 
in which the brain and its membranes and the lateral sinus are 
invaded by the disease, there still remain those cases In which 
the chorda tympanl nerve, the facial nerve, 
and the carotid artery become affected. 
With the exception of a few cases of facial 
paralysis, the various conditions which I 
have just enumerated have never come 
under my immediate observation, and I 
am therefore unable to give any informa- 
tion based upon iiersonal experience. 
Cases of fatal tuemorrhage from the caro- 
Fhi. ae.— (>>t-Like Protni- tid artery, dependent upon caries of the 
^?f.^',y?P?"5^ temporal Iwne. will be found in Maiwi'a 



the chorda tympani nerve occurring in the course of a chronic 
purulent inflammation of the middle ear, is that reported by 
Noyes,' 

6. Cyat-Uke Tumors of the Drum-Jfembrane.—l can And in my 
records but six cases of well-deflned cysts of the membrana tym- 
pani. Ilk four of them there had previously existed a purulent 
inflammation of the middle ear. In one of these four casee, which 
I n'|K>rtc(l in detail, in 18?2,> the cyst seemed to have formed be- 
tween the layers of the drum -membrane. In the other three 
cases, however, the cyst-like tumor consisted of the i>o>it«rior half 
of the drum-membrane, which, having lost its substantia propria 
tfaniugh the prolonifed pressure of the exudation in the tymitania 
C4ivjty, lui] no longer been abltt to resist that pressure, and so 
gradually became converted into an elastic diverticulum. A 
caw of this kind is picf uml in Poiitrer's work (see Fig. M.) la 
acute cas«-M I have fre<iue[itly observeti, during convalesoenoe, a 

' VorfV : Dr I'ulo^ntlioD At Ik «rit<<l>- latrme dua la cartn du rocher. I^ils. 
WTi. SFealnaBcuereiiorlnlliy Hi-ntiann (A. f. O.. IV., p. :MJ. 
' TniniwtiicjnK of the AoimI.-m ()l.)l<.(tlr«l rtiicletr, IKi. 
1 In the M«lk*l Keranl of November or • ■ • "-' 
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very marked poutlintof the uiembrane In the Immediate vieinity 
of tlie perfonition; ami in one caae, whicb is now under my care, 
I fonnd on returning t*> the city, after an utMeiice of a week, ttut 
tlie simple pouting of the membrane hml developed into a well- 
ileflned, aliuoet pedunculate cyat, fully 
three millimetres in diameter. A minute 
lierforationtitllleiurtcd, but it was aoinade- 
c|uatc. HH an outlet for the purulent secre- 
tion, that the neighboring parts were kept 
in a constant state of tension. 

In the remainingtWD cases the cysts were 
of quite a different nature. Une of them 
opcupiwl the very centre of the drum- ^^ 
membrane anii measured nearly three milli- Dpposii oicaietn^m 

,. I ,^ 1 , ^ Material iD the Anrertor 

metres in dionieter. It was also somewhat ixiwtr QiudnaL (After 
flattened, as if a iwrtion of the fluid eon- i'''"t««"-l 
tents had bet'u nbsorlted. The other cyst occupied the loirer 
two-thirds of tiie iMwterior half of the membrane. It ha«l evi- 
dently originated at the upper part of the uiembraite, and had, 
as it inereaMHt in fize, dissected its way down to the lower part. 
Both of theee cysts contained apparently pnre semm, unmixed 
with blood. Both occupied spaces which they Iiad made fur 
ttieinselves between the substantia propria and the outer der- 
moid layer. Both xeemed to have ori^nated in a subacute con- 
gestion of the middle ear, which had run its course, however, 
without causing any appreciable exudation in the tympanic cav- 
ity. After the contents had been evacuated, both cysbt soon dis- 
appeared completely. 

8o for as the Bi7« of these tympanic e^nts is concerned, the 
largest that I have seen was so large as to coini)letely conc««l all 
the remaining half of thedruni-membmne: that is. it wiuos large 
aa a mediiuii-siied jwa. In every (uise but oue the iMwterior half 
of the druni-menibrane alone was involvol. Finally, in one of 
the four cases flrst descrl1>ed I wiui Hurprit<ed to And that there 
was quite a large perforation in tlie anterior half of the mein- 
brana tjiui«ni, and tlmt pus e*iea|>e<l freely through it. To ex- 
plain this condition of things satisfaetorily, one must assume 
that inflammatory adhesions had at Nome previouH time shut off 
the [)osterior from the anterior lialf of the tyinjianic cavity, 
perhapA not entirely. I>ut at least to such an extent as to keep 
the fluid contents of the posterior half under great pressure. 

Bo far as the treatment is concerned, the most urgent iudicH- 
tiun. In the case of eynts that e<immunicate with the middle ear, 
is to estaldish a very free o|>ening in the dlverticulnm, and then 
to treat the ease In the same way as we sliould a simple eiuie of 
purulent Inflammation of the middle ear. 





282 A MANUAL OF DI«EASKt> OF THE EAll. 

7. Def'irmilie* i-aiiged hgtioth the Amite and tlie C/ironic Portnt ' 
of Ihinilent fnflammaltoti of the Middle Ear.— Even the very 
worst cases of purulent inflammation of tlie middle ear will often 
heal, and cease thereafter to give the pa- 
tient any annoyance beyond that caused by , 
the imi>airuient of his hearing. Thiasymp- 
toiu, however, oft«n briDgH Kuch {latients 
to the physiuian'H office, and in thie way we 
get opportunities of seeing a greiit variety 
of defonuities. It would require eonsidcr- 
H able space to give anything like a full list 
Bl of the numerous pathological pictares pre- 
FiQ 70 - itu™»ili;.e-8bap*d gented by the cases that belongia thiscate- 

IVnosiI of CHlcareouB -,.,., . . . ti i * - ^ 

Maitriflj. (Aftrr I'oiii^ gory. I will therefore Simply allude onefly 

'*''■' to some of the more important ones. 

Calcareous deposilji in the drum -membrane furnish good evi- 
dence that the middle ear has at some previous time been the 
seat of a purulent inflammation'. During the course of this in- 
flammation ag:gr^;ations of pus-cells are deposited between the 
layers of the membraua tympani, and in thih position undergo, 
first cheeey, and then calcareous degeneration. According to the 
original distribution of the pus-oellB there will ultiuiately bo 
develoiied either a plat« of calcareous material or a series of small 
calcareous spots. I have seen almost the entire area of the drum- 
meinbmne occupied by one or more calcareous plates. Of tliem- 
Belve« these chalky deposits in the drum-membrane exert very 
little influence upon the acuteness of the hearing. I have seen ' 
extensive chalky patches in the dm in- membranes of individuals 
■whose hearing was very acute. Their chief value lies in the evi- 
dence which they afford of a previous purulent inflammation of 
the middle ear, and also in the light which 
they throw upon the nature of the lesions 
underlying certain cases of marked deaf- 
new. Such calcareous deposits have been 
found, post-mortem, in the neighborhood 
of the stapedio- vestibular Joint, a location 
where they may i>roduce a high degree of 
disturbance in the mechanism of hearing. 
Inuring a patient's lifetime we cannot in- 
siject this particular region; but if we find ' 
calcareous platen in the niembrona tympani 
of a very deaf individual, would it not be 

natural to infer — in the absence of other satisfactory causes — that 
a siiuilar chalky material lias been deposited in the tissuee s 
rounding the foot-plate of the stirrup; 

A tough and thickened drum-membrane is sometimes left Wft 
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permanent sequela of an otitis media puruleiita of long etandln^ 
Taken liy iteeir, such a tliickeninjr uf the drum-uieiiihrane r&nnot 
very (frently iiujMiir the jHiwer of hearing. An tui evidence, boir- 
ever, uf a Keneral thiekeiihig of the mucous meinhrane lining the 
iiiidtlle ear, it inuxt tie considered an an imimrtont lesion.' 

Cfvatriret, or hicoiuplete reproductions of the drum -membrane 
substance (as repreuented by it« three essential layers), are very 
common. They are usually round, oval, or kidney-shaped, but 
they iiiayalMulmvo other shapee. They are, asarule, smooth, ex- 
tremely thin, and transi>arent,aml yield to pressure asif they were 
ma<)eof rubber. In a few cases we find the cicatrix In a crumpled 
condition, an it it liad been unduly stretched. Anatomically such 
, cicutricee consist of the dennoid layer on the side toward the 
meatus, and of u continuation of the epithelial layer which con- 
stitutes the free surface of the tympanic mucous membnine. Be- 
twct-ri tbcHe will be found some elastic fibres 
and a few capillary blood-vessels, but prob- 
ably no nerves. The significance of the 
existcnee of tiuch cicatricial spots in the 
druiii-meuibrarie is simply this they afford 
strong, if uotabeolutetyiNwItlve, proof ttiat 
at some previoui time the middle em has 
been inflamed, ai.d that, as a result of such 
iiiflaiutiiation, a perforation of the same 
sire lb. the cicatricial spot was established '^SiilitKj'^^itait 
in themembrana tympani. After inflation, oer Wall at TTiupanic 
these cicatnccs. unless the Eustachian tube stapedio-iDcudai JoLhL 
hapiien to Iw unusually pen-Ious to air, <*'"* Pol"""".) 
will l>e found to present a totally different appearance. In the 
pla(!e of a flat, or, more commonly, a concave, smooth, transpar- 
ent surfaee, we shall see a tense, slightly opaque, hemispherical 
or toniato-shai»ed blebs, which in the course of a few minutes usa- 
ally returns to its former flat or concave state. More than once I 
have ruptured such cicatricial reproductions of the lueiitbrana 
tympani, and have in the majority of instances seen no harmful 
results froiii such a rupture. In one case, however, the inflation 
prcNlucpd [tain and some impainnent of the hearing. 1 must 
therefore dissent from the views expressed by Politier in 1808.' . 1 
Iieljevc it Is lietter to avoid rupturing these cicatricial |>ortioo>, 
and esjieciaDy such an are toand lying agninst the mucous mem- 
brane of the jiromontory. Ill these particular cases (here is some 
likelihood that adhesions may have fomieil between the cicatrix 
Hiid the mucous membrane, aiid forcible Inflation under such 

eiiMikiiiKlr.^..p.Ti i 
T iiuxL Vnme, IHM. 
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drcn instances is quite sure not merely to rupture the adhfinioDti 
(whinh may in r«rtain rases be n desirable thing), but aim to 
tear the mucous membrane and raiue hteiaorrhage (which in the 
middle ear is never a desirable thin);). 

So lux as the size of these cicatricial reproductions of the mem- 
brana tyiiii)ani in concerned, I tuay say that in this respect there 
is practically no limit to the reproductive powers of the mem- 
brHne. The sulwtantia propria, it ix tnie, seems to pomess ex- 
tremely little rettenerative jxiwer. (In the other hand, the der- 
moid and mucous surfaces iXMtsess this jxtwer to on aniazirig 
ext<.'nt. In one of my cases exactly one-half of the drum was 
cicatricial, viz.. the posterior half. The dividing line between the 
original tiiembrano an<l that which liad been reproduced was 
very sharply drawn. The clastic nature of this cicatricial halt 
uiifested itself in a striking manner when I made an incision 
in it,^the lips of tlio wonnd instantly gap- 
ing widely a|>art as the tissues werediviiled. 
In four other cases there was very dear 
evidence that the drum -mem brnne had 
bei'ti entirely reproduced. I will describe 
each of these cases in brief outlines. 

Cask I.— Thepatient,aboyHbout twelve 

yearsofnKe, consulted me at the New York 

. Eye and Earlnllrmary, on the 3d of May, 

r ItJTl, for a slight general in)|>ainuent of h'ts 

hearing. On ciuetttioning him. I ascertained 

that from early childlxXKl up to a recent 

bject ton diNcharge from Ixitheiirx. Onexain- 

I found tho left auditory canul normal. At the inner end 

presentetl to the eye was as if the meni- 




-.'(AfiCTl'omwi 
ilate he hatl )>een 

hiHti<i._ : : : 

of the canal the pictni.^ _ ._ _ 

brana tyr<i|>ani hod Im-cii destroye<l. On clowr ins|>eetion, how- 
over. I (lifK-ovcred that a very thin memiiranous strui^ture dipped 
<lin><^tly inwanl from the annulus tyin(Ntnicut<. and apiilied itself 
closely to all the irregularities of surface of the inner wall of the 
tynijuLhum. The tin of the handle of the hammer was firmly 
iKiuntl down to the tlssueii of the promontory. Betiind it the long 
pnH-esH of the anvil and the iMwterior an-h of the stimip were 
M-en Ktaniliiig out hi relief, hut from their [leciiliar glistening ati- 
Ik-ct it W1U4 evident tliut they loo were cove n-d with the cicatricial 
membnine. 

Cask 11.— The [Mitient, a girl ten vears of nge, was brougltt by 
her mother to the Inllnnary on the ZM of August, IH7I. The 
history given won this: Five years previously the child biul cun- 
traetetl a donlile otorrhn^ wnich lasted without interruption for 
alMiut two years and then gradually eeoited, leaving her with a 
UKMlerate degre«- of dtMifness. On exnmltiation I found that the 
posterior hill f of the right dnim-membrune consisted entirely of 
eii'iitrLeial ti""^^" "'i^^i^* '^** tUn infr .iLIu tixj^ »>*« -■ " 

111 regard to both of the preceding coses the objection nuty b 



CHRONIC PURUtENT INFLAMMATION. 286 

rained th&t the thin meiiibranous structures, which I have de- 
scribed on repriMluccd druiii-menibranes, mayliave been in reality 
Htroi>hied druui-iuciubraueH, wtiich, through some intercurrent 
iiiflaiiiiiiatury action, had contracted adbesfoos wiih the inner 
wall or the t}iiii>anum. I admit the poaxibillty of such a series 
of iiatholo^ral changes, and I also admit the fact that an atro- 
phied druui-iueuibrune may present to the nalced eye precisely 
tlie same ap|>eanLnees as a newly-produced meuibrane. I tlilnk, 
however, that of the two hypotheses mine i« the more probable; 
eitperinlly if we talte into consideration the previous history of 
each of these coses, and if we remember that the reproduction of 
a substitute for a drum-membrane that has been entirety de- 
stroyed is now a well-estab)ishe<l fact,' In the following two cases 
the e\ideuce is certainly concluMive. 

Cask III.— The patient, 
atie, was >in)Ught to nee me 
tfiry which hi k mother pire wiut this; Three or four years previ- 
oiiMivhe had imuwciI tlm>UKh an attack of scarlet fever, which 
left him with a discharKe from the left ear. which had continued 
over since. I examined the ear and found that the drum-iuem- 
brune hml been entirely destroyed, and that from the iKwterior 
and ui)per [jart of the tympanum a peduiiculat« growth sprang 
which JMirtially filled the inner end of the meatus. 1 removed 
this Kro«-th with the snare, and treated the thickened spot of 
mucous membrane from which it grew, first with pure nitnte of 
silver (in the fonu of a bead), and afterward with powdered 
l)uriie<l alum. The right ear was perfectly nonual. 

On the a4th of October, the discharge having ceaseil and there 
beinf; no evidence of a return of the growth, I dismissed the tioy 
frotu active treatment. 

On the Itlth of January, 1880, I had an opimrtunity of examin- 
ing the patient's left ear afptin. He said that he had remained 
jierfectly free from a discharge since 1BT2, and that the ear had 
given hnu no trouble lieyond tlmt due to the slight impairment 
of the hearing. To my Run>rise 1 found that a thin, dermoid 
inemlirane ha<l grown from tne rim that remained of the original 
membrane, and followed the ini-qualities iif the inner wall of the 
tym|>aiium in nmch the same uiunner its was observed in the pre- 
ceding cases. 

t'AMK IV.— The patient, a bov fifteen veam of age. came to the 
Xew York Eye and Kiir Inflrmir>- on the 27th of May, 18T4. He 
stated that two yeiirs previously he hiul had scarlet fever, anfl 
that it wasfnllowetl l>y a discharife frtun iwth ears, which had 
ctmtinued without intennission uii to that time. On extuiiina- 
tion I found the right external auditon' canal filled with pus. I 
cleaned (he jwirts thoroughly, and then ns<'ertaine<l that the 
drum-mcuilimne had been destroyed, and tluit the nineous mem- 
brane of the tym|HUiic cavity was almost everywhen- in a gmnu- 
tating condition. No efTt>rt had been made to ke«-p the ilee|x>r 
iHirts of the ear clean, and as a n>Nult the purulent secretion hat) 
bet-ome highly olTensive. and was undoubtedly extremely irri- 

il St. Louis, In Ibe TraiwM.-- 
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tatinfc to the murous meinbraiie of the middle ear. 1 saw the 
patfetit at irretiulur iiitervalH unil treated the ease in the uevial 
way. It w»a not, however, until durinp; the latter part of October 
of that year that 1 finally aueiM^led in arresting the tendeney, 
OD the part of one or two spots in the luu- 
COU8 uiemhrane of the middle ear, to de- 
velop Ki'anulatinn-tiHNiie. 

On the 17th of April. 1875. I found that 
the Kap whieh had previously existed be- 
tween the plane of the annulun tyinpani- 
eua and (he inner wall of the tyiii|ianuin 
had been filled in by a newly produced 
cicatrieial inenibrane of a peculiar Kliisten- 
ing appearance. My notes read an fol- 
lows: The handle of the liaiunier loses 
... itxelf in the tiHsuesbf the promontory. The 
1- drum -membrane — or, rather, a dry cieatri- 
*;.^'^,;r —/.»„ 1^.14.* <''"'*'»"»''— ^o"**"** accurately the entirw 
lympani. (After iviiit- bftci(pround, spanninR the <-tt%ity at two 
" "hree points, vfz., high up i>oBteriorIy 




False membranesi or bands of adhesions are often encountered 
in the middle ear. They must be couBldereii as sequels of an 
acute or chronic inflammation ()^ncralty purulent in character) 
of the middle ear. I will select a few examples of this iiatfaolORJ- 
cal condition from my case-books. In one case the dewriptlon 
reads thus : " The druiu-membraiie is cntlrcl.v destroyed, with the 
exception of a narrow rim at the periphery. The hammer is 
drawn out of i>osition, so that the neck and a itart of the head 
are visible. Its handle is bound down to the long process of the 
anvil by Mlhesions.'' In a second case I 
found " a titrong. isolate«l fibrous band run- 
ning from the l<)wer i>art of the tympanic g _ 
ring (the jjosterior half of the membrane 
having been deiitroyetl} to (iK>sKibly) the 
head of the xtimip." In a third ease a 
band ran from the centre of the handle of p,„ ts— liTMioiB of s 
the hammer forwani and a little dt>wnwarii •J*'^*?.? "i^bt Miming 
to some point in the vicinity of the mouth of ai 
of the Eustachian tiiix-. In a fourth ease ^^ 
the dnim-membrani' was found either to **• IJ'-— ,. — .- - — r~ 

1 , .... ... b<«dirlIhuiopptiliuFab-ivfl 

have uiidergiine a high degn-o of atrophy iMnadiDftinio tha nucol 
or to have N-en rei.la.e.! by a ei.-atricial XJdSr ta^Jn", 
Uiembmiie, through which wan distinctly ■limoff fTO^ncolmnulll«- 
eeeti a whitish band running almost di- or ilie tTmpanicca^T 
rectly u|.w«nl fn.m the tip of the handle 'aI^' Miufr.) 
of the hammer to the ri>gion uf the stajiedlo-lneuilal joint. In a 
fifth ca«' the rigidity of the handle of the haiinner, as awtertaiued 
by prexsing uiK>n it with the end of the probe, Jiiatifled the aw- 




lekMi of 8ut>- 




Hectloa uf tbr ij 
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snmption that the high degree of deafnem which eiixted In thl> 
cane wan prububly due tu a siiiiilur onehylusiM of thb other JuintB, 
and (MrtiouUirly of the Htupnliu-vL'utibuIar joint. Inaaixth ci 
I found the hammer drawn completely out of ita 
natural iMwitioii and bound down by firm adhe- 
siunit to the anterior wall of the auditiiry canal, 
nr, at all cveiitii. to the anterior edge of the an- 
nuluM tyni|)anirnii. Finally, in a seventh case I 
found one of the largt>r OHSiclex siiullarly bound 
down to the upper and (Mwitertor wall of the 
canal. It wa« so enveloped in finn cicatricial tis- 
Hue that I was unable to diHlinguixh accurately ' 
which of Die two ueitioleti it wa«. lenui Auttiutrr 

The deformities which I have just enumerate.! iS^,'^^'^ 
an- mmiuinitively rare. Much nion- cunnnon are ?,''.'? '■''"' »-^'"* 
thooe iwlheniiinit which bind the handle c)f the ham- *"' 

mer, or the drum-inemtirane, or both, to the opposite pn>mon- 
tory. In eoni|>aratively reeent tiineii attempts lutve been nutde, 
and oo<-a«i(mully with ineaHurahle xuecesH. to sever adhesions 
which interfere with the |x>wer of hearing. In Fig. 77, which 
hIiows the luindle of the hammer bound down to the head of the 
stirru)! in a nmnner calculated tu interfere seriously with the 
hearing, a i<hort, straight black line indieateti where Prof. Polit- 
HT divided the attachments betwt-en these two iwtiicles. The re- 
HiMt, In this iiistanf^, proved to l>eunexpe<-tedlygooil. It has not 
1>een my good fortune to see more than two or three cases In 
whieh, after ejueful consideration of the attendant rink and the 
possible beneflt. 1 felt justified in advocating operative interfer- 
ence. In only one of these wan an operation luitually jferformed, 
and the reoults in thiH single instance did 
not enenurage nie to n-)>eat the experiment 
at an early day. 

Perforations arc found in the rneiubrana 
tymiMuii of all sizes and Kliapes, and in 
every conceivable i«irt of the menihmne. 
Double [lerforatioiui in thedmm-niembrane 
proper are by no means comuion. In one 
of niy cntiett the two jierforations oeeupied 
FW.JT.-The Handle of the (he lower half of the membrane. In two 

Hsmmt-r bound dmrn , . „ . . 

ilnniytuthfliiiwiiiltbe other cnseH two Hninll iierforations were 
Sdh^G'io'n;'*''^!.?!.^" f.mnd, one in the anterior inferior tiuad- 
Dwrkni jnipnivmt»tuf milt, the other in the {MMterior inferior 
<imidrant. In the fourth ciuw my notes 
reiul lui follows: "All tliiit remains of the drum -membrane u 
a narrow liridgi- of tisMiioi Htn>tchiiig from tlie tip of the lian- 
dlv of the hammer to the uppouitu portion of the sulcus tyui- 
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panicus." IiiBlances nre on record of three, four and even five 
perforatiotiH in the iiieiiibrana tympani. (See Fi^ 80and 8t.) 
Finally, in the category of deformities, I might mention the 
destruction or expuMon of the otsielet. 
—It is a very conmion experience to find 
the handle of the hammer reduced to 
a mere knob in the vicinity of the short 
process. If theliammerliasdiBappeared, 
we may be very confident that the anvil 
haa gone witli it; for when the anvil 
loBea tlie supi^ort of the hammer, it be- 
comes a more dangling body, having 
only two remaining supports and those 
comparatively feeble {the stapedio-in- 




Fw. 



(raclnl uuUiUlHiuni. Till- tip 
(if tbe Incuti pruoMB <■ luiit 
tWUk piMi^irly. Um nli-tiu 
of t be roiinil window amimni 
Iwhliid. and Ibe lrn>eulur di^ 
prtwli^iiH of Ihi- Honr of Uie 



ic KuHisvb- 



M. n -Rlitbt Rw ot a Bar cudal and the tyuipano-incudal articular 
i^'wiSSTni?' siippiTri'i'i^ liRaments). Unless extensive caries or 
Si^illJ!S'll!""t2ul3?pir*- necrosis of the petrous portion of the 

temiwral bone existe, the stirrup seems 

to be able to maintain its position firmly 
in the fenestra ovalis. When it goes, or, 
rather, when its foot-plate goex, tbe 
hearing-power also vanishes. This, at 
lea«t, must l>e the rule, but that eioep- 
tioos may occur will appear from the 
,n tubeaBfarwioViTKiwii- '**'*" develojied in the following case : 

The patient, a well-known tthysielan 
in this city, alHiut fnrty-fivp years of age and ver\' dea'f, cou- 
Bultt^l me on the 17th of Octolier, 1879, on account of a very dis- 
tretwing tinnitus, lie wtid that during boyhooti he had Ijeen sub- 
ject to a <lischarge from both ean, and that on one occasion his 
mother had discovered in the discharge from the right ear the 
stirrup, in a i>erfect state of preservation. She put it into a box 

and kei>t it as a curiiwity. Tne dcictor had himself sr— "■= ' 

cle as recently as during 1877, and vtw ijoui- 
tive that it was the stirrup and not one of 
the other ossiclis*. During recent yeiirs he 
had iHH'n entirely- free from discharge, and 
at tiuK-s licanl fairly well. I tested his hear- 
ing and found that word^ loudly spoken 
were heard alxiut eiiually well in lH>th ears. 
The siHUKi of the tuning-fork, when place<l 
n(mii tiic foreheiwl. wiis referred by the 
jHilicnt to Hint region, and not to either 

ear; when held near the ear. it was heanl | 

bv him at a distiiiicc .if abnut four inches, fio. 7».~AnoUnT Lum 
in Ix.lh ears. Kvi-ry Inice of the dnnii- rertwwioD, (AftwPo*. 

thick and ]H)te (fibrous) cicatricial 

' "' " ' " le<-ided de- 

Eustachlau 



tbisoasi- 




background, the only de<-ided de- 

tx'ing a niche ut the tympauic orifice of tnr " - "^ ■ 
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This is the only iiuitance that I have met with in which the 
evidence wtui Tuirly coucluBive that the expulsion or thie most 
ini|>orttint owicie had i)(>t whoily deprived the patient of the 
liearinijc-imwer in tlie ear thus maimed. Nat- 
ure, we way adsunie, hod in this inntance pro- 
tiiibly provided a flbrouH xubetttute for the 
foot-piate of tlio stirrup Itefore the actual sep- 
aration and expulsion of the oesicle took ploi^. 
The i]Ui>8tion of treatmeiU of these deform- 
ities of the middle ear nmy be ilismjitseil In a 
very few words. Excision of the hammer, and 
attempts to render it mobile by the employ' 
luent of a certain d^ree of forc« in cases 
where this ossicle has acquired a rigid, immov- 
able position, do not coumiend themselves 
to my judgment. Operative interference in 
oases of adhesions between the membrana 
tynipani and the mucous membrane of the 
promontory, or between the ossicles and some portion of the 
tympanau, may possibly in certain cases accomplish some good ; 
but, as already stated, 1 have only encountered one case in whJeh 
I felt in the slightest degree encouraged to undertake such opera- 
tive interference. In cases of simple per- 
foration of the drum-membrane, where 
the discharge lias ceased, I never make 
any attempt to cause the healing over 
of the opening by a cicatricial lueiu- 
brone, the gain which might result there- 
from being altogether too insigniflcant. 
There is one point, however, which 
should be home in mind with regard to 
these coses of simple perforation. I re- 
fer to the harm which sDinetimes comes 

l^Forty from the introduction of water into the 

innuf AitF.whndiKikbnut external auditory canal. It is almost 

a yrar IMrr or Tunerruloiila. . „ , .. ..... 

An oval iirrfoniiion oivupka sure to find itx way into the tympanic 
S^n"bS"e,'irm"re"'pS^ cavity, and-t he tyrupiinic mucous mem- 
Blu[MioDpiiidawiiuidWk brane being in a comparatively healthy 

from tbr iimhn, and a Uilnl , , .. " ' . . , _, 

of kidn^-Rhapo la op and state— its presence there is apt to give 
^ ^Wi^2r^t^'Z "« '" considerable irritation, and per- 
UwHrM aiHithe tblni. The haps even to re-establish a subacute 

Dipmbraiw aboin pllcatkHU ..... ... 

below the umbu. (AflerBan- purulent iniiamnmtion of these iiorts. 

•l^" The removal of iu)iuu-te«l cerumen from 

the eitemal auditory eamd by means of the syringe, tmiy, in 

cases SDch us we are coniddering, result in the production of an 

evil which in Its turn may retiuire considerable treatment In 

19 




^90 A MA!tL'AL Ol-' DISEASES UV THE EAR. 

cases, thererore, in which there are good Kroundu for auspiMttDg' 
the existence of a [Ktrfuratioii in the drum-iuembnuie (without 
otorrbina), the syringe should not be used, if we con poesibly 
dispense witti it. The putietit shuuld also be cautioned about 
Iiathiiiii: in either sn'.t or fresh water, without Bret protecting the 
affected ear aKoinst the entrance of water. 

So far as the symptom of deafness is concerned, a certain degree 
of relief may l>e obtained, in a few oases, by the wearing of Toya- 
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Pio. KS.-Toynbee'H Artlfldal Drum Hembraue. (After Xoos.) 

bee's artificial ilrutn-membrane. I have never seen more than 
four or Ave cnses In which this contrivance, or some substitute 
for it, materially increiised the aciiteness of the patient's hearing. 
At the same time 1 iiiiiHt coofesN that my lack of faith in Its effl- 
eacy hus ted itte to test its virtues in comparatively few ciiscs. 
Purthennore, the prettenco of surh a toreiKii l>ody in the meatus, 
and in close contact with the ilrum- membrane, or with the 
stump of the manubrium mallei, is very annoying to the great 
majority of patiects. 



CHAPTER XI. 

PRACTDBE8 OP THE TEMPORAL BONE. 

Tbr subject nf fractures of thb temporal bone belongs chiefly 
tu the domain of general surgery, and yet ttie participation of 
the organ of hearing in the dama»re inflicted brings it also very 
property among the topics which should be discuiuied in a treatise 
on the dieeaseu of the ear. The so-called " fractures at the iMse 
of the skull " probably always involve the teuiporol bone. These 
coses do not often cume under the ol>servation of the aural sur- 
geon, and the medical man first called to see the case proliably 
never thinks of making an etamination (with the specutuui and 
ivflecte«) light) of the external auditory canal and drum-mem- 
brane. Hence tmr supply of facts with retard to the leiriotu 
deiiionstrnble during life in the temporal bone of a peraon who ts 
believed to have a fracture at the base of the skull, is very scanty. 
It is sufficient, however, to justify the following deductions. 

Fractures of tlie temporal bone may be subdivided into two 

1. Fracture or diastasis of the tympanic or squamous portion, 
Id the region of the middle ear, without Implication of the pars 
petrosa. 

3. Fracture of both the tympanic and the |)etrons portions. 

Both of these kinds of fracture are produced, not by dirc<-t vio- 
lence to the parts, but by mntracoHp ;—t\Mt is, the patient, in 
falling, strikes u|Kin the bock or the top of his head, while the 
fracture occurs at the base of the skull. In the first variety, the 
line or lines of fracture correspond with the lines of union of the 
three lx>ny portions which together fonii the teuiporol Ixme, and 
which in fu!tal life represent se|>amte centn-s of growth, vIe., the 
squamous portion (together with the zyi^ma), the tympanic 
portion (annulus tjiiipunicus), and the |)etr<ius portion (together 
with the matitoid process), Thcs^ fractures, therefore. |Mkrtak« 
somewhat of the nature of diastases. In the second variety, the 
fracture of the pc^trous portion of the tem|K>ral l>onc represents a 
genuine fracture. It takes place in the middle jtart of the bone, 
where it is gnittly wcnkened liy the presenw of seven)) large cav- 
ities (the meatus audltorius Interrius, the cochlea, the vestil)u1e, 
and the seiuicircuUr ouwls), which ar« separated one from on- 
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other by couii>nratively thin partitionit of bone. While it is pos- 
sible that a. fracture uiay take place in the petrous portion of the 
temporal bone without a contemporaneous fracture or diastasiti 
in the adjacent squamous or tytupanic porlion, we possess no 
(acts as yet which will justify such a belief. In fact, the ^neral 
surgeon is not in the habit of recofniizin^f even two subdivisionB, 
such as I have here made. Now, I am satisRed that these sub- 
divisions are by no means fanciful, but rather the reverse: they 
are eminently practical. Let me illustrate. A person falls, or 
receives a blow upon the head. Bleeding; from the ear follows, 
and may even be copious in amount. He is unable to hear the 
ticking of a watch in the affected ear, and, when the good ear Is 
closed, he finds difficulty in distinguishing spoken words. The 
general surgeon, if he make the attempt to locate the fracture 
without resorting to an examination of the ear, will be very likely 
to maki) this diagnosis : fracture of the temporal bone through its 
petrous portion ; a diagnosis which almost necessarily implies the 
pennanent loss of the hearing of the corresponding ear. On the 
other hand, an exauiination of the ear with the speculum and 
reflected light might show a fracture running along the Glaserian 
fissure, and a tympanic cavity filled with blood. By aid of the 
tuning-fork, the fact might also be learned that the sonorous 
vibrations of this instruruent were heard best in the affected ear. 
The diajrno^'iH would then have to be made of a fracture involv- 
ing the Hquamous and tympanic portions, and not the petrous; 
an<l the imtient coutd properly be eneouraged to hope for a par- 
tial. If not a complete, restoration of the hearing. Furthermore, 
the knowle<]ge gained by such an examination of the ear would 
be likely to materially modify the treatment that would other- 
wise be adopted. 

There are still other phenomena with regard to which the gen- 
eral surgeon is more than likely to form an erroneous opinion, if 
he does not take mlvantage of the light which an exaiiiioatlou of 
the ear is conii>etent to afford hhii. I refer iiarticularly to two 
symptoms, vh., hatuion-tiBge from the ear, and a watery discharge 
from the same region. In cases of fracture of tlie teuijmral bone, 
a hteiuorrhage from the ear uiejins, as a rule, a rupture of the 
hi ooil- vessels in the vicinity of Hhrapnell's membrane. Such a 
hiemorrhagc may be copious, and may continue for a com])ara- 
tively long time: and the mere fact of its copiousness does not 
indicate that a couniiunication has l)een ojiened between the 
cavity of the tympanum anil any of the large vascular channels 
which surround the temiH>nil iKtne. I am convinced, from actual 
oIimTvation in numenms cases, tlint the bit mkI- vessels in the 
neigh iK>rliiHKl of Shrapnell's membrane, are amply able, under 
favorable circumstances, to provide lx>th a copious and a pro- 
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longed bleeding. I am also eatisfled, from eianifnations whirh I 
have made In caeem of Injury to the head of recent owurrenc^, 
that fraiiturea of the temporal bone often occur without the 
Kli(;ht«8t bleeding from the external auditory canal. That these 
viewH, however, are at variance with thoee of tlie beet HUrgical 
authorities, may be gathered from the following statement, which 
1 have copied from Sir Preacott Hewett's retnarks on FrHcturee 
of the Base of the Sliull, in Holmes's Bystem of Surgery: 

" Bleeding from the core, in severe injuries of the head, has, for 
many years past, been held, and deservedly too. as one of the 
most valuable diagnostic Bignsof fractured liaae. But this bleed- 
ing, to I>e of any value as a means of diagnosis, must be of a seri- 
ous nature, am), almve all, It must continue for some time. With 
such a bleeding it may be safelv diagnoxed that there is a fracture 
of the base running tnrough tnc petrous bone, and opening up a 
mnniiunication l>etween the eavity of the tynipanum and some of 
the numerous and large vascular channels which surround this 
bone, or with an extravasatton of blood within the cranium 
itself." 

The other symptom, which is considered to t>e of so great dia^ 
nostic value in cases of suspected fracture of the temporal bone, 
is that of a watery discharge from the external auditory canal. 
While our direct knowledge with regard to this symptom Is 
aiiuost a blank, apparently no examinations having been made of 
the ear in suitable cases, a general knowledge of ear-diseases and 
of the anatomy of the temporal bone would prevent me from ao- 
cepting in their entirety the views put forward by Bir Preecott 
Hewett in the following paragraphs, taken from the artiole 
quoted above :— 



from the ear is plentiful and of a decidedly watei^- character ii 
mediately after the accident, there need be no uoubt aa to the 
nature of the injury— the watery dischaqte Is due to the eocape of 
the cerebro-spiiial fluid, which, as already stated, can only take 
place through a fracture of the petrous bone implicating the in- 
ternal auditor\' canal and its membranes, 

" In the wecond class of cases, characterized by a copious and 
prolonged blee<ling from the ear, followecl by a watery discharge, 
a fracture of the petrous l>one may also be safely diagnosed ; but 
It cannot be said that the fracture follows any particular course. 
In theee casee, it must, however. t>e clearly understood that it is 
not to the watery discharge that we can trust for our diagnosis, 
hut to the copious and prolonged bleeding. 

" Thus far there is no difHculty. Not so, however, in the third 
class of caseis in which there is at first ii discharge of blood only, 
neither copiiius nor proli>nged, which is followed by a watery dis- 
charge, varying as to the time of Its apiieamnce — varying as to its 
quantity. It may be present within a very tew hours after the 
accld^it — it may t>e profuse within a few himni after Its appear- 
anoe. These are the casus iu whkh ezperienoe has oi lat« proved 
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that the dia^osis ought to be doubtful. The discharge of faloud 
is certainly not of a. character to warrant a diaffnoHia of fracture 
of ttie petrous bone: and an to the watery diHtrharse, it in now 
veil known that Huch a iliocharK^ may occur within a few hours 



I may be in error with regard to this matter, and yet it appears 
to me to be a verj- simple problem, at leant so far on the exiBten«e 
or Don-eiietence of a fracture lit concerned. To detenuine the 
full extent of the fnwtture, iis quite another matter ; although even 
here, as I have said ln'tore, it Is easily potwible to define rather 
coarsely the jmrts of the temporal bono afTected. If we consider 
for a moment the solid, musonry-like conutruction of thfl teui- 
ponU bone, we can scarcely resist the conclusion that, when a 
blow upon the top, back, or opposite side of the head is followed 
by any decided symptom whatever In the ear (as, for instance, 
bleetlinK, a watery discharge, or even simply [win), a fracture or a, 
diiistafiis must have taken pla<;e in the trorrespoiidin^ temporal 
bone. A mere jar of the hcn<l is not competent to produce a 
hiemurrha^ from the extemat auditory canal. On the other 
hand, an lu'tual stn-tcbing of the soft parts to such a degree as to 
tear one or more bit mmI -vessels, is not, under such circumstanocs, 
physically |>oHsible in the vicinity of the drum-membrane, anlese 
at the Nume time there shall have been on actual griving way of 
some part of the surroundiriR arch of bone. Huch a laceration of 
the iiurts is sure to Im! followed by inflammation, ami this inSatii- 
matioti will Ik^ proiwrtionate to the ilegrcc of dama^cp done to the 
IMirts. A pnifusc, and mnnetinies long-con t in uchI watery diiNihaif^ 
fnmi the middle ear, by way ut the external auditory canal, is a 
well-known clianu-teristic of an urdiiinry, non-traumatic, acute 
Inflanimntion of the middle ear, providt^l that an opening haa 
been established, either by natural or by artificial uioaiis, in the 
membraiia tynipani. In the Beverer cases of frat-ture of the tem- 
]N)ral bone, the drum-niembnuie is very ajit to Im' lacerated, and 
it is iri precisely tlietie Neverc cjim-h of fracture that we encounter 
thin Hympt<)m of u watery discharBe from the ear. In estimating, 
therefon-, the (Ilii(ni<Htic value of a watery discharge from the 
cur. in caiies of fnu-ture of the temporal l>orie, 1 am disitosed to gu 
no farther lliiin this it afTords a good ineasure of the degree of 
ilamiiFredDiie to the temi><)ral bone and contiguous |>arts. It is 
by no lucans iii'<-e)titarily a fatal Hyiiiptom, for I have known sev- 
eral fui-h ciuM'it to ret^ver. I should iH'rliaitH not be justifledin 
iiiMiftirii; tluit all of thix water}- disehargi- came from the middle 
car and jMirts bonlering u)Kin it. Such, however, appears to me 
to Ih' the niori- rational lH-lief. 

The treatment ordiimrily employi-d to arrest aa acute Inflaio- 
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nialion of the middle e&r, is the treatment that can beet be 
adopted for the relief <d the inflammatioii caused by the fracture. 
I do nut see why it may not. In certain eauem, turn the scale in 
favor of recovery. 

I will cloee thiH brief chapter by giving the histonee of two 
caaee of fracture of the temporal bone due to the impaot of 
bulletB. 



thirty-five vearaof age, while animated by a deeire to endhisu ., 
fired one cnamber of a loaded revolver into his right ear, and 
then, flnding that be wan etill alive, he discharged the contents of 
a second chamber Into his left ear. This was done on the Itth of 
March, 1874, and on the ISth he was brought to the New York 
Eye and E£ar Infirmary. I was not able to learn what had been 
the man'H condition during the interval between these dates. 
The patient himxelf wan i>erfectiy deaf, and the penton who ao- 
comjMinicd him simply knew the tacts relative to the shooting. 



I I found the riifht eiternal auditory eanal filled 

. ilypoid granulntionii. Tneee nprang from the anterior and 

lower w^I of the meatus, about midway between the outer orifice 



and the drum-mem brane. At this point the bent probe entered 
an eicavation in which looee pieces of bone were encountered. 
On the left side the auditorv canal was also found to be filled 
with pus. Several small polypoid growths were removed from 
the narrow canaL but no region of exposed bone coald be de- 
tected, nor could I obtain a satisfactory view of the deeper parts 
of the oanal. There could be very little doubt, however, of the 
abeence of the drum-membrane, and prol>ably of the oesicles. 
The right ear beinx very painful^ I prescribed leeches. 

On tne 'i3d of April I saw the patient a second time. The 
leeches had relfeveu him from pain. With the slender angular 
forcenti I removed two fragmenu of bone from the right au^tory 

Oil the 3d, and again on the 6th of Hay, I removed fragments 
of bone, one of which preoented a blackened appearance. 

Un the Bth of Mav 1 encountered some hard substance in the 
region of the middle ear. and succeeded in extracting it. It 
proved tu be a mass of lead; about the size of a half-pea. prob- 
ably a portion only of the ball fired froiu the revolver. The 
opening in the canal from which the fragments of bone had been 
reriioxcd presented every appearance of being on the point of 
healing. 

On the t6tb of May I removed another piece of lead and some 
fragments of bone from the region of the right middle ear. 

<^n the 3d of June I found that the wound in the meatus had 
healed, and that the mucous membrane of the middle ear was 
free fnnu all evidences of active Irritation. The discharge had 
apiMreiitly ceased entirely. 

After the reuioval of tne polypoid granulations from the left 
auditory I'anal all active diBrhan^ froui that ear ceaMe<). 

If the daiiuige iibw^rt'ed In this left ear is to be ascribed to the 
effectH of the shouting, the bullet must have been extracted by 
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In the preceding case it ie qaite ptwrible that the sqnamoas 
and petrous portions of the temporal bone (on both ridee) were 
also fractured. The ball, however, luay simpty have driven the 
stirrap violently into the vestibule, and not have produced an 
actual fracture of the petrous bone, la the following case the 
petrous Imne could scarcely have been invoh'ed to a serious ex- 
tent, although probably the squamous portion did not wholly 
escape. 

Cahr II.— The patient, an apparently strong man, thlrtv-four 
years of a^, and a soldier, was admitted to tne New York Eve 
and Ear Infiniiary, June 13. WT2. He gave the following histoiT : 
In the course of an eitgageuient with the enemy, in Valverde. 
Kew Meiico, on the 22d of February. 1862. the eom'pany of which 
he was a member (Co. G.. First L, 8. Cavalry-) was ordered to 
retake a l»attery. While they were advancing lie was shot in the 
right side of the head, the ball entering the skin just in front of 
the ear. The sliot had come from a detachment of the eneuy in 
the rear. Three days later the ball was extracted from beneath 
the pkin. jiiKt al)ove the right eyebrow. He then noticed a sensa- 
tion of throbbing and fulneos in the right ear. and not long after- 
ward a disobarge made its appearance in the outer canal. He 
remembers ul^o that one of his comrailes. at about that time, re- 
niove<i a biini'h of hair, clotted with blood, from the riTht ear. 
UurinK the Hrst ten or twelve uiontlis following the injury he fre- 
quently found small fragments of bone in the ilischai^ from the 
ear t^'ii months previous to his visit to the Inflnuary he had 
eii)erieiiceil a severe attack of pain in the rii;ht ear. hut before 
that time lie hati always been con)[>aratively free from pain. 
From the very first he had been aimoyed by a tinnitus, like the 
roaring of a shell. All sounds, moreover, seemed to reach him bv 
way of the left ear. At night he had always l>eeii obll^red to sleep 
on the right side, for whenever he attempted to lie on the \eft 
side the sense of weight in the right ear liecanie unbearable. 
AlHHit a week previous to his visit to the InHrmary the parts 
atmut the rii;ht meatus became very [winful and swollen. The 
swelling subsided In the course of a day or two, and then for the 
first time he dixcoveretl the presence of s«>rne hard substance till- 
ing the outer canal. He came to the Infirmarj- for relief, and in 
this way became my patient. On examination of the ear 1 found 
a bhick'masH. i»artly coverwl by pus, blocking up the entrance to 
the rigtit amlitory canal. 1 experienced no tlilllculty in extract- 
ing it with the forceps, and on eiamination found it to be a very 
much ■■i>m>«liHl, oi)h>ng leaden bullet, a little over half an inch in 
length, and thn>c<>ightlisof an inch in dianieter. The deeiier por- 
tion ■>f the iiieatUH was found to be filled with a mass of granula- 
tions. No sinus could Im> fimnd. n<>ranyex|H>He<:l surface of Itone. 
The Eustachian tuW was i)ervious. In fnmt of the tragus there 
was a <ie|iresscit scar, indicating l)ie ]>oint where the other ball 
had entcrcti. The |)ntient wiis unable to hear the ticking of my 
watch in the ritflit car. The s<aind of a vibrating tuning-fork, 
pbuM-d on the centnd jwrt of bis forehead, was refcmnl bv hlni 
to thai ]K>int. and not to either ear. With the left ear tightly 
closed, and the right tunied toward the K|ieaker. he could undef- 
■tanil onlinary conversation at a (lislance of four or five feet. 

Un the latl'i of June the [uktient rci>orte«l that he had be«n 
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atiit^ free from pain since the removal of the baJI, and that the 
iwihAnte had aDw ceased. 

C)n the 24th of July he afcain viitited the Inflnuary. The dia- 
rharKe had not returned. The tinnitus continued unchanged, 
but the sense of weight had disappear^, and he was able to lie 
indifferent ly on either side. Cicatrization had talien place in the 
uleerated )>ortion of the meatus, and there was then a clear but 
funnel-shaped pasea^ down to the cavity of the tympanum. No 
tnM« was round of either the drum- membrane or the oesiclea. 

At the time when he was wounded, and even up to the time 
when he visited the Infirmarv, the |>Btieut suppoeea that his ear 
trouble had been caused by tne glancins >>ackward of a frasinent 
of the ball which struck him in front of the ear. Even tne re- 
moval of a tuft of hair from the external auditory canal bad not 
8USKe«ted to him the idea of a second l>all, until after I had shown 
to aim that the leaden mass removed from the meatuu could 
scarcely be considered as a fraiifiiient of the ball that had been 
extracted from above the eyeiirow of the same side. He then 
stated that many of the men in the enemy's ranks were armed 
with double-barrelled fowlinK-piecen. and su);Kested the possibil- 
ity of his havinpc been shot by the simultaneous discharge of both 
tHLrrels of such a weapon. A more natural suppoeition is that 
he was shot by two balls contained in a sinKle cartridge — one of 
them entering the meatus directly, without leaving any external 
wound, the other striking the bone in front of the ear and glanc- 
ing forward.' 

< For other caaw of Kunabot •round* ol tlw l«aiparal booe, Me Hoaa AreblTa of 
OphttwlmokinF ud tyiatorr. toI. 111., Uli ToL (IL, Dp. Ill Ud »« I TnrdkiD, An- 

utaa dM auJadlw de rotdlle, um, p. ML 



CHAPTER XII. 

DISEASES OP THE MASTOID PROCESS. 

It halt been the custom to epeak of diseases of the inastnid proo- 
ees as if they were Beparat« and distinct froui the different types 
of infl am Illation of the middle ear. While, as a matter of fact, 
the two groups of diseases are inseparably connected, as a matter 
of expediency it is bett«r that this custom of separating them 
ehould be maintained. The mastoid oelle ordinarily participate 
In wliatever inflaiiiinatory processes take place in the tympanic 
cavity, without uianifestiug any symptoiti that is likely to attract 
oar attention to that quarter. In some cases, however, the symp- 
toms pointing particularly to this region outweigh the othera, 
and under such circumstances no hesitation need be felt in 
grouping these cases tof^ther under the title of diseases of the 
mastoid process. Before attempting to portray this class of 
cases, 1 will first descrilie briefly some of the more important an- 
atomical features of the mastoid r^on, as it will be very ditB- 
cult, without such knowledge, to understand the varying pictures 
of mastoid disease. 

At birth, the mastoid process consists of a small, flattened 
tuberosity containing but one ci>tl of material siie— vii., the an- 
trum. During the first year of infancy this cavity usually lies so 
near the outer surface uf the process that only a thin wall of 
bone, perhqiM only a millimetre in thickness, seiMvrates it from 
the external [>eriusteum. Furthennore, this thin partition of bone 
is often iwrforated by ijuite a large opening, through which 
passes at least one of the mastoid emissary veins. It is Important 
to renn-mluT thi-se relations of the parts as they exist in infancy; 
for without this knowledge we might experience anxiety over 
phenomena whieti, indeed, seem to itoint to serious disease, but 
which api>ear comt>nratively harmless when inter}ireted in the 
light of the anatomical relations which I have just described. 
The phenomena t<) which I refer are these A large swelling de- 
velops rather rapi<tly tM>hind the ear of an infant, who has been 
fretful and feverish for a few days. There may or may not have 
licenaslight discharge from the ear; but if there have been a dis- 
charge, it will very prol>ably have ceased befuK the swelUnK 
makes its api)earance. Prom the fluctuation, which Is readily 
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discoveniblo, from the inflamed appearance of the neighboring 
Bkin, anil frmii the eleration of the body-tempemture, it becoinee 
reitfK>nably oertuin that the FWfllinK represents on ab«e«8a. An 
inci^tion is llieii made, and the (^nrctnew of the (]ia(ntn«is is es- 
tabliKheil ; the recovery tliat follows in rapid and complete. I 
have had the op|>ortunity of cxiunininiir the ear in two ur three 
Huch cases, and have sati«fle<l myHelf that the patholc^' of these 
aliHcexBCH is siiup)}- this : The reBirtanco offered to the puB acca- 
miilatingin the cavities of themiddleear, happens to be less in the 
direction of the mastoid integ- 
uiuentu than in that of the 
iiieinbrana tyiii|miii, and the 
pus acconlinRly forces a way 
fur itself in this direction 
Hither than through the tis- 
sues of the dmiii-merubrane, 
Tlic uImccsm in not, as in adult 
life, an indi<-ation of a severe 
und unchecked inflammation 
of the middle ear, but sini])ly 
a revelation of the peculiarly | 
free communication which 
happens to exist between the 
antrum and the oater sarface 
of the mastoid bone. The 
alMience of any marked swell- 
it)g of the walls of the audi- 
tory cAiial t<how8 clearly, in 
thctie cases, that the pus has 
not trnvcllcii outward— aa we 
occasioniilly N>e it travel in 

older individuals — Ix-tween Tm- W.-iimnrid moFM of 
the iKine and the skin of the otthepmcnK a, uimm. (from a pbo- 
eiternal meatus, hut is seek- ''*"'* ''' "■ *'•■"»*' K-n<wi.) 
ing an outlet by way of the antrum and one of the openloga 
for an eniissary mastoid vein. 

The anatomical relations of the antrum, in infantile life, have 
otlter imiMirtant bearings of n pnwtical nature. In the first 
place, the outer bony wall of this CAvity is quite easily broken, 
at this periixl of life, by iiio«lemtely flmi pressure with some hard 
instrument. It is therefore easy to i)eiietrHte from without into 
the antrum, whenev<'r the condition of the ear seems to call for 
»uch a pro<'e<lurp. In the next place, counter- irritation behind 
the ear. in ipiitc young children, often pro«hices promptly bene- 
ficial efl'c<'tsu]K>n II sluggish inlliimniation of the middle ear. The 
explanation of this fact may be iwught fur in this peculiar near- 
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ness of the antrum to the skin covering the mastoid proeeHS, and 
in the intimate vascular and nervouM relations that exitit between 
the two refnons. 

The tua/itoid process of a child, four or Ave yean of age, atreadj' 
prenentsall the essential features of that belonging to a full-grown 
adult. It in smaller, however, and the bone substance is still 
somewhat lew dense and flnu than it \b in adult life. Even in ita 
fully developed state the mastoid bone will be found to vary 
greatly in size in dilTereiit inilivj<luals. I can give no exact meas- 
urements, OS the limits of the mastoid portion of the temporal 
bone are not ebarply deflued. I have a specimen, however, in 
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which the distance b4-tween the ni>i>er and lower limits of the 
mastoid cells measures an inch and thrw quarters, while boriion- 
tally the extreme Ihiiits are an hich aiKl a quarter apart. This 
specimen, I am satiKlietl, inuNt I>e e<msidered as an unusually large 
one, for among a iiunil>er of temporal Iwnes hi my |»nsseasion I 
can Ihid no other In which the niustoid cells arc of equally great 
extent. Tliat n-presented in Fig. 84 showsthe distribution of the 
air cells, as seen in the nmjority of Hi>ecimens. Strictly speaking, 
the term mnstoiil process refers only to the lower, teat-like pro- 
jection of the Imiie, hut in thix article, anil in fact in medical 
parlaiiet' generally, the expreHsion in Intended to refer to all that 
|K>rtion of the temporal Ixmo which contains the honeycombed 
structure usually found in the mastoid process. Thla peculiar 
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structure conaiste of a number of sinidl cavities or cells, which 
viiry (H'eatly in size and shape, not only in the same temporal 
Iwiie, but also in thoee belonKing to ditTerent Individuals. Many 
of these cells, probably the great ttiajority of them, are lined with 
an extension of the mucous membrane at the tympanum, and 
communicate one with another. Under normal conditions thef 
contain air, and are therefore spoken of as the pneumatic cells. 
The remaining cavities are flUed with a fatty tissue reeembling 
that which is fonnd in the diploC of fresh bones. Zuckerkandl, 
who examined one hundred mastoid processes in the fresh state, 
and one hundred and fifty macerat«d temimral bones, found that 
air-cavities were wholly lacking In twenty jter cent, of the speci- 
mens, and that perfectly pneumatic mastoid processes, without 
any diploPtic 8)>aceB, represented only 38.6 per cent, of the entire 
number. Fortheniiore, he ascertained the fact that in some In- 
dividuals only the lower half of the process was dlplot<tic, while 
the up|)er half was entirely pneumatic. Theee coiiiparatively 
recent researches throw a great deal of light upon the pathology 
of acute and chronic purulent affections of the luiddle ear. They 
make it easy to comprehend how in one individual, whose mas- 
toid cells are quite large and communicate freely one with an- 
other, an luflaimoation of the middle ear may, almost at the 
very onset of the attack. Involve the mastoid r^on, while In 
another the same disease, in perhaps a far more severe form, will 
leave this region wholly unaffected. Unfortunately, Zucker- 
koudi's researches do not show whether we are permitted to con- 
sider the absence of pneumatic cells, in the specimens examined 
by him, as a perfectly natural peculiarity of construction, or 
whether these spaces may not have been obliterated by an un- 
natural h>-pertrophy of the bone, the result of disease. 

We must next consider the mastoid cells in their relations to 
neighboring partp. Superiorly, they may extend as high as to 
within half an inch of the temporo-parietal suture. In this com- 
[laratively thin part of the tem|x>ral bone they are separated <M1 
the outer xide from the periosteum, and on the inner side from 
the dura mater, by a dense layer of l)one which varies from one 
to three millimetres in thicknees. Anteriorly, the pneumatic cells 
extend forward over the external auditory canal. Posteriorly, 
they ceitse somewhat abruptly, that is, without any mat«rial 
diminution in size. In the inniiediate vicinity of the temporo- 
occlpital suture. Hyril, according to the authority of Schwartte, 
found lliree skulls (among six hundred which he examined for 
this purt>ose) in which the pneumatic cells extende<l even Into the 
occipital >K>ne. 1 once, in trephining the skull, found pus be- 
tween the outer and fnrter tables of the occipital bone, a short 
distance back of the temporo-ocdpital suture, and thought, at 
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the time, that it hod traTelled aiemfc the JiploPtic »pace» from a 
luTtx abtMX'se which existed in the body of the mastoid proceen. 
Ill the litcht uf Hyrtl's dii<(<^tver}'. it now setMus to lue at 1««kst 
e<|uallT prubahle that the puK found at this reiuot« spot was'really 
lying in pneutiiatic spartv whii-li ttttiod in direct cuiumuiucation 
with th(M<e iiiiiiie<liately surruundinK the alMceas. The latetsl 
sinus occupieii u trriH>ve in the bone in the immediate vicinity of 
the poBterinr Iimit!< of the iiia:<toi<l i-elU. Not far from the centre 
of the irretnilarly i<hape<l tatws of iiuuitoid celK but much ne«uvr 
t<i tlieir inner than to their outer limit. Iie« a Hinf:le cavity, knowii 
by the u&me of the " antruiu." or " horiEontal portion of the oias- 
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toid eells." iv it i>i teniit-il 1>y ToynlNH'. It o|>enit anteriorly, by a 
(■<>m)uir;(tively liir^e iiiniilli. into the tym|>»numpro[M'r, Its floor 
ui>nally lii-H at a hJirher li'Vel than tliitt of tlie tynii>anani. It* 
wiiIIh jin-N-iit a hoiicycoiiilKtl ii]i| team nee. which la due to the 
prtwncf of iniiiii-nniH oiM-iiiiitr< IciuhnK into the Kurroaudiiit;; 
pnciiiiuiti'' ■'•'lis. ( F'tii- >"': I A itit'iliiini-siu-il [>ea would probably 

nil the antrum. I'll ilir c.-lls iin- fc.un.l on the inner and 

poNterjor hldcN nf tlii:< cavity iih well lis on itn outer diile. They 
hIm) extenil to uciiiiHiih'nilile dt'plh lN>nrath itH floor. In fact, 
they an- aliwnt only ulont; the n^if of the cavity. At thi« point 
A ii>iii|Uin<tivt'ly Iliin laitiiiia of dcnsi- iHine. often leMi than a 
niillinirlnt in tliicknew. ru-rvcN an a dividing [lartition lietweea 
the dum muter nUive and the tyui|iunie mucous membnufl 
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below. The distance from the posterior extremity of the antrum 
to the groove for the lateral sinus varies from three to six milll- 
luetreti; that from the outer wall of the cavity to the outer Hur- 
face uf the bone varies from twelve to twenty millimetres (one- 
half to three-fourths of an inch). In cases of hyperostosis the 
antrum may be found to tie at even a greater distance from the 
outer surface of the bone. Finally, there are several points at 
which the boDe summnding the antrum is pierced by small 
channels which give passage to blood-vessels and lymph-vesaelo, 
and their sheaths of connective tissue. The most important of 
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FM. SI.— Vknr nl the m.^ja* Antmm, ai wneo bj a penoD looUns tma wllhln out- 
ward. (NmluraJidie.i Tlw vhort prcxwoK uf ti#uiTil nu^ be ann nvting agalint 
the loorr iil^ nf ttv mtramr trom tba tympanli- oaviiy Into the antnun. Toirard 
tb« rijclit Itv •niter wall of the an tnim (the haelgcnHiDcl «r UwuiTitT, In tbe picture) 
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these are: the petro-Kiuamous fissure, which crosses the bony 
roof that is common to Itoth cavities {the tymiuuium and the 
antmm) ; and the channels for the mastoid emissary veins, which 
travene the I>one from within outward. One of these canals 
commonly o|)eiis near the centre of the outer surface of the 
pmoeiw, about on a levvl with the upper wall of the external 
awiitory canal. Minute blood- veHNi>l>i imsH from the mucous 
membrane of the middle vnr to the dura mater by way of the 
petro-squaiuoUH HsHure, and by the same route an inflammation 
may spread from the ear to the brain. The redueoa, tenderness, 
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«nd ifTellJfij; of the mxnoid iniciniiuents. in c«m< 
iMfU of ihff luid'lle ear. may b« tiiilajiml tiy ihr Bj*uiup<kiu thai 
Itw iiiflaiuruaijdii Iuh fiJIuweal tli«niurM'i>f theiiiartoid eniiMary 
T«inN. Finally. I tiave Ntill to lueatirin ihf cki^e pntxiuutT of the 
facial nuial to t)i« uiaeK^d wlU. iFiff. <>;.i lu the immediate 
neifftiUirii'ioil of tlxf niuath of the aiitraiu. thi^ canal tnnia 
tihariily fn>tii it* {jrcviotu horizoolal couree. and paiikeB directly 
dowiiwanl ihn>ug)i the pneauiaiic and dijiloPtic oclla of th« uuui- 
t4fid itiAi*t. It in tlienrfore easy to audrrKtand irhy thv facial 
narvt! Hlujnid W jiaitiirularly liable to jjarticipate in any pathu- 
luKiftal clutiiK(* that iiiay taiie plac-e in Die iiuunoid cell». 

AlthdUKli the antrum and the tyiujiaiiic tavity pn>|>eratv. to 
all iiiteiitH aii'l iiuriMJMW, one and the name reiinun. and allhoufth 
we tiiLve tio juHt Kfruiulit for believing that, in an acute inHaiu- 
luation of t)ie middle ear, the larger carity of the tympanum la 
m ucb more act ively ioTolred 
^^ . ^^ inthediHesHeth&ntheaiual- 
\lCt»«fi^"^*^^^~"'^v^ ler cavity of the antnuu. w« 
■j^j-^^S^^^^^^^^ are apt. it appean to me, to 
S^fc^jLJl^Jy^^^^ -^^ ' . entertain thix very belief. 
|V£ J^lttf'^^ft ^^^'^ ' '"'* Ixtt'^ntK ^onld fare bet- 
ter. I am couBdent, if we 
adopted the more rational 
view, and utilized the degree 
of iiiflauiinatinn preaented 
.1 Hkidie by the drum-membrane and 

kIMbi4i>1iI (Vlln. <iblK|iw t-r- .-i,,ii,|„ luKiui'iit iwrtH u n. 

. (Tiii'iii"«T*«ii"fti»'iyiiii»"'oi»TitT fuirlv true meamirv of that 

saM riet-ii limumwtlv drawn.} . . '. . « ««_ 

' which muMt at the aaiue 

tiiiii> 1m- io>i"if "<■ '" ^'i* antrum. In thU (■oiinection, however, 
we mimt n'iiifiii1>ft- that in a few excciitioiiut cones the mem- 
bmiia tyniiNtiii may show comparativfly iiwigniflcaut evidences 
(if liiHamnmtioti, uiid yet ari uImnxwi iiiuy l>e present in the 
adjiu'(-iit iiiuHtoid pninttH. The iiiM'tuinicid reliLtions of the tyin- 
IHtiiiiiii pmiM-r, tlie tuitrum, and the pneumatic (-ells of the mas- 
toid pniccNi. cxt'rt n dctt-rmininK influem-f u|H>n the couroe of the 

Jiillii iiLiion tliiil may fnim Hiiycauw 1h> e»-ite<l in them. At 

itlnioHt llii' very oiiIm'I of Htii'h un inflamuiutioii the oidy natural 
(iiitli'l wliii-li ilii-M^ <-iiviit»> jMMWwH, viz., the F^iiKlacliiaii tu1>e, 
1mi'oiii<>h I'liiwfl i>y the Hwi-liinK of itf wuIIm. The conditions thea 
an- thoM- of an intliKimiiition tukinK place in a (wvity wboae 
wiilk at i-vi-ry iKiiiit 1ml one, cmiHiMt of unyieldlnfc Iwne. The 
luembnina tym|>ani n-preMeutn the only |Kiint at which the ac- 
euiiiiilHlinic pHKbictK of the iiiilammation mui fonv a way of 
ew«[H- for tlicmw-lvt-H. In » few iiiHtancMi the (Muw luay be in 
even a wunN> pliiflil than that which 1 have Just deocribed. For 
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einiiiplc, lhi> luoutli tit the iuitniiii. nr t)io iiioutim of the niiiiier- 
ouH iHiPUiiuitk- cuvitieM wliioh ii]M>n ilin><-tly into ttio nntniin. iiiity 
ttvooiue cIoHetl : ill wliicli event the cKtiililifihiiit-ut of even a vory 
free o[HMiinK in the iiieiiihniiiii tyiuiHiiii would fail tu afford an 
exit tor thi' mwrt'tioiis eonllntMl in tlioee more remotely fituuted 
cHvitiox. This opetim>iiif in, 1 believe, not uiicotiiiiion. The 
<]iirHtion then prPM-ntN itii«>lf, what id likely to be the Mui-ceosioii 
of iMitholi^cal evotitH if the (iroductx of inflaininalion are allowed 
to remain jient np in them- riiviticHT If we imkok-xh some kiuiwl- 
«-<l|re with rtfiHrd to the initividunl'H (irevinuH aural history, we 
may form a tolerably c">rre<*t noticm of wliat Is likely to take 
I>lHee In these inflamed |Mirts. In an individual who has not l>een 
su1>Je)-t to fre<)uent or prolon^fcd attai-ks of disi-luirKf fn)n) the 
ear, we may aiwunic thnt the pneumatic pells «till eontained air 
at the time of the attack. In that eiiHe the inflamniatory exu- 
<lation in the iflls will uoon elmiifre frtmi a nit»n> IjIihmIv iH>mm to 
a thick puM, and, us the prewiun' iuiTeaHes. the lining mucous 
membrane of many of the celtH will die and break down into pur- 
ulent detrituH. Even the thin iKiny [mrtitions niay soften and 
lieeonie detacheil. At all eventi*. looee frnKrnentx of the bony 
M-pla are Moinetliiies foniul in recent almcesiieit of the mOBtoid 
proceffi. In fnvonible case*, the puH may burrow a way for itself 
akint; one of the emiwtary canals, and [Mmr itH contents into the 
Nltwe l>etween the outer Nurfikcc of the tHuie and the periosteum, 
and thniuKh the latter Into the eetlnlar tiiwiieK U-hlnd the ear; 
or it may travel downward and develo)) an al>HceKH in tlie soft 
jHirtH l>elow the inaHtuid pn>cefw, lH>twven the skin and the iiius- 
<-li<s of the neck. In a third series of ca^et), the pus ituty work for 
itht-lf a channel throuiih the iiia>w of Ixnie which Heiiaratt-s the 
f1iK>r and anterior |iart of the untrutii from the upt**^''' »■"' Itoste- 
rior wall of the auditory carial. Fimttly. if the n>siit|anct- in these 
directions lie too trretit. or if the chaimelH of com mu ideation lie- 
twet-n the antrum and the hitm-crunial cavity Ih- unusmilly free, 
pus will find its way to the latter rtvion. and will induc<' either a 
difTuHi' iiienlnKilis or an a1>Mct-sH in the very Kulwtanci- of the 
bniin. It is [Huwible, alwi, that in re<-ent oiMtt a carious [irocewi 
limy Ih- m>t up in that jmrt of the Ixuie which lieu next to the 
KnHive for the lateral sinuw, and that nlecRition of this vein, with 
nceom|>ai]yinK phlebitis, ]iyn-niia, etc., may n-Kult then-fnim. 
This issue. how«'vt>r, is to Ih' liK>ke4l for rather in chronic fsuifK In 
which the main isirtion of the pneumatic cells Imc been obliter- 
atc«l by scterosJK 

If n seven' iullHiuniation of the middle ear i^k-s on unelieekeil, 

In an individual whom- previous aiind history iHiints to the fre- 

i|ueiit od'um'iiivor ]>nik>iitfi-<I i-onilnnnni-e of a diwlianre from 

tliin regiMi, e><|>M;l>Uly if ussuciated witli imt>erfeut or oltstructud 
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'Irftiibur^ friini th- iiifla::i*il uva. wr ciay arr-ntu^. with rfin*iil«>r- 
«W»- •■•uifi'M.^. 'tut til- iuMJ>>rTTv r<f iti^ [•o-tiiuati-- «-ll> have 
l#«Y>t:i(- <>)ilir*rrat--il fhr'>>i;rh a i>r'i';*>R rif iv.-l^raKL-. It vi|| V »*r4i 
U 'fTinr ttiAi iri -•I'-h ail ••or tlf irlvuimt: itl ufi^Aitatu^iOi- curvafv 
nrririfi-ly 'lii(iirii-)t*^l. H'li'-ii th*- aiiiruui. in r-xu-h a ■'«uw. takn> 
ffO K tti'it^ !«•«("- tyi^ «jf iiifLiiiiiiuitioii. il«r cainfinol |iu- caiinitt. 
a* ill iv«v-tit CAT**. ttuiT'/w A wiiv f'jr it-vK ifutwiuil ihrouirtt Iht- 
thir-k iiuv>^ "f iv'ir; -Ijk>- \iiai-. Tlie Ifjiiy pmr of ilif atitniui in 
th*ii lJkf;iyN>tin'«.tn#-«-Arinu.-. ari(liu'ar*>ult Ihe jm^ fiiHlMUi <tui- 
let ifi thill 'Lui;r>-ri>u- ilinrctiijii. Orth>- uutn> of iRtue which sepH 




ryipj.! !>«■•■•-"■ if niiliMCii'l li 

■■H-alliriii-: ^MH>i)inJMBtriii|iwil; ^ 

ilfti. Mi-iru«awlil<'il>» Ibitiiih; O. , ^.._- ,„ 

wAAir-tf-, 7".T>«i|>"rWb.«i-;^.ZjrB.iiiuL 

rnt'ft till- ntitniiii fniin the Intonil fiiniix. am) which. I believe, is 
larv'ly i'<>iii|h>v-iI of ilipKil'tic; niHtci-x. hrcitkK lUiwn under the 
ffriH-tn (if i-iirii-N. iiiiiJ tlii-ii thi> fiitiit iKfiic in nut liini; ilclnyeil. 

in luldiliim ti> tliiw •IcKtriictivi- foniiM of iiilliiiiiiiialiort of the 
liiHHtniil [iriHi-m. there in ime which iHirtiikcn mther iif tile 
iiiiliin- of tiyiN-rniilrllioii of tin- hone. To X\n* fonii. which leatlti 
til (he ciiiKliliiiii ktiowit ID) Ki-lrrimlifiiJ' Ihe miiHfoitl i-i-Uh, we Khali 
jflvi' till' iiaiiii* of i-'iiiilriiniiii/ iintiilix iif Ihi' mitnluid prui^HK, 
Thin ly[H- of iiiiititolil iiillaiiiiimtiiiii Ikih iiuw Ihi-ti tuv<J>te<l. 
Ihiuiku chicHy lu tlic writiiiK" uf i>r. J. Uniu (irti-u, uf Boatou, 
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as a fairly distinct tliHease, churaoterized by certuiii well-iiiarke<l 
syiiiptiiiiiK, luid requiriu);, for the relief of the mcMt pruminent of 
thexe, II i>urtii;ular tlieniiM>utic procMliire. Achrouic liypcneniia 
of the iDuc-ous iiiembnuie liiiiiig the pneuuiatie cutis, ami aho of 
the voMcular <xmiiectlvc tissue that nils the dlploPtlc M|>ncei>. un- 
doubtiHily constituted the ewenc^ of this osteitiM. A t-hroiiie in- 
fluiiiuiatioii i>f the luucous inetubrane of the tyiii|Miiuiiii proper, 
and of the aotruui, fumixhes the pnivooation for tbiH hyix-neiiiia. 
Iiicreaee in the nmouiit of bone follows this ohronio liyjH'neinia, 
and in the course of time this Increase niuy even |ro so far as to 
obliterate the pneumatic spaces entirely. The constantly in- 
creasiiiK pressure exerted u|ion the mucous uiembrane lining 
these siHU-es, explains the severe iwin experienced by patients 
who are ulTecte<) with tliis diftease. 

A iKriiistitiit of the uuistoid process is always, I lielieve, to be 
interpreteil as the result of direct vi<)lenee (a iilow or a falll, or as 
an extension of an iidlumuiation. Uicuted either in the external 
au<litory canal or in the mastoid cells. I have never seen any- 
thinif that I eould consider as a primary, idio|)athic, mastoid 
periostitis, although such a disease has been describe«l by differ- 
ent writers on otoloRj'- 

In actual practice we find that no two cases of mastoid disease 
are exactly alike. At the same time, it is not a ilifflcult uuitter 
to distinguish auionir thetn a few gnmjis. in each of which there 
are certain characteristic features which t*elong to the mctnlwrs 
of the Kfoup in common. Formerly I ma<ie a subdiviition of 
these ca«eM into Ave (froups, but I am sntjsfletl now that it is a 
better plan not to recofindxc more than three ty)>es of mimtoid 
disease. They arc as follows: (I) Subacute, condensiiiff. mastoid 
osteitis; (3) Acute, difluso, mastoid osteitis; (3) Chronic ulcera- 
tive inflammation of the mastoid antrum. These three tC^U)" 
differ materially fn>m the three classes into which ] have divided 
iiuuitoid atrectioUH in my former treatise on car diseases. It Is mjr 
Iieliof and hoin- that this new subdivision, which simpliflee the 
subji-ct considerably, will eiuible the practitioner to arrive more 
quickly and surely at a correct diagnosis. 

I. Sibaci:tk CosiiKxsisa Mastoib Ostkitis. 
fii-lfPtxin or llyiii-riiMUuilii nf Ihr MnnMil J'rx'f'"'.— It is only a 
short time since the somewhat in(le)>enili-nt nature of this affec- 
tion has lieeii known to us. It owes its origin to a ohrunic puni- 
leiit inflammation of the antrum an<l other iHtrts of the middle 
ear, but it may continue as an active dis«>ase for some tinie after 
the excit inir cause has lieen removed. In very tuaiiy eases it pm(>- 
nblynnisitscciume without giving rise toaiiydecidetl symptoms, 
but Id other Itistauoes severe iiain and outward evidences of mo»- 
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ttiiil perioHtitiM Hc<-»iiii>fiiiy tlio dJHeaiie ami revenl its ciistcnoe to 
uti. TIio |»rotnu't(ii tiubiu'iit« iiiflaiiitniitioii of the iiiucoiik iiieiu- 
braiii' wliivli liiieH the imcuiruitip wIIh, ami alMO pruliiilily of tin' 
<-(iuii(><-tive tisMiie whivh flll» the diiilootiv himm^s, IwmIh to the 
Knuliinl tllliiitc up of both thPM' vurietifH of i-Avitien with 1)o:i« 
Hiiltstiuieo. ThJK form of twtoitiH nin-ly coiticH bofore uk U8 h din- 
itiuv riMiuiniiK troatineiit. It iinuully asftuiiiMt iuiiiortiuico when 
wp )iri> chHihI ii))i>n to invent i|,^iti.' iiiui treiit thoHt^cnfleH of tiuuitoid 
<liwii»e which are (iroiiiKiitdKether In this trcMitiiw under the title 
of Chniiiic Ulc^mtivo Inlhuiimution of the Muiitold Antrniii. 
The (iiienti(>n \n tlieii cure to preitent it(*lf: Whnt is the condi- 
tion of the nijuitoid cellH which lie iK'tween the antniin aiwi the 
outer Miirfnco of tlx^ lK)ne? Tlic following nite iiiny iiafely fruide 
us under these pin-uniirtiinceH : If the hi»t<»ry of the cane reve«I 
the iireviouK exiitteniv of chronic punilent iiiflnminution of the 
nii<l<Ue wir, luid et<iMX'iiilly if we Hud evidence thnt the outlet 
thniugh tlie drum uieiiihriiiie him )>e4-n too xniall to ufTord free 
dniiniimv we uiuy luwuiiie that the iiinntoid cellx hiivelHt-n ifrentty 
nihiciil in si/x". if not ohiitemtod, by earlier nttackH of HulMcute 
ONti'itie. In the few cnwH of condenxinf; oftcitiu which lire likely 
to C11UIC under onr ()bser>-iition Ijceause they nniuire treatment 
for tile (iiwiiH- itwlf. we may verj- readily !«.' led into the error of 
HUpiMwiuK that we are dealinif with a I'liste in whii-n the etwential 
)i>!iii>n In an acute. iUfruMi>, uiaMtoid OfteitiK, of u wHoum nature. 
The {mill is Miinetiiues wi seven? tllat no other diaKnoi>is Deems 
]KiHtijhle. I'lidi'r thene cin-uiiistaniii* we may l>e tniiilitl by the 
following I'oiifiiiierationi' ; If the cajte l>e one of simjite. (^indens- 
ini;, niiistoiil oxteiti.s. our iilleiitiiin citnuot fiiil to Im* ilmwii to the 
IH-rsisteiiiv of di-ciileil ]>aiii in and aniniid the ninftoid region. {](<- 
spite file exisleiii-eof an aiijiareiirlyadeiiimte outlet in the dniiu- 
mciiihrane f<ir the jius secn-ted in tile middle ear. despite the 

al>si>Ti< f anythin<r like an iteiite inflammation of the middle 

ear or evtennil auditor)' raiiiil, or. flimlly. diiijiite the employ- 
ment of such theniiH-iitic ini'iisures lui would Ik' likely to allay 
any onlinary intlauimtitioii <if the ma»toid structures. Fiirtlier- 
m<in', if. in ailililiiiii to the ludu, there In- r<>i)neN<. Icndcrness, and 
swflliiiK of the imiMloid int<-KiinientH— in the snp|KiNe<l case which 
weuVi'iiowcont-iderin^T.— thcs^'iiiaulfewtationsniust iH-inteqiret<-<l 
IIS rnrnishiiiK i-ormlMirative evidence of the existence <)f u iiersiB- 
tent. I'tibiK-ute inflammation of the iinderlyintr iHiiiy stnietiireii. 
Aetiinleiiliirjjemiinti>f thelMHie ifsi-lf may lieconsidcretliufumiiih- 
in); almost ]H»iilive (iriHif that the mastoid ■■(■llshave lN>en obllt- 
enttitl. or are still tH'int>: oliliteruteil, by a pn"C<'Ms of liy|M>nMrtotiiH. 
As far as the alTii-tioii itwlf Iseonccnuil, xhv pntynnxiii is by no 
means bad. The obliteration of the mastoid <'ellM by the eouver- 
sion of all this |Hirt of the iniuttoid procew into solid bono, in apt 
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to do hfinii only in two wayx: It Hliiitn off the iioHsibility of a 
KpootiuKHXiH pure in the event of the development of HerioiiM in- 
flaiimiation io ttie niitruii) ; »nd it in u1m> ii|>t ereiitutilly to |iru- 
veiit the development of thow outwiird evidenceu which affunl so 
vtthinble n wumiiiK of the exixteiiee of deeji-Neated diiteiiHe in this 
IMipt, rU; redneuM, HwelUni^, and lendemewi of the Hkin covering 
the inniitoid proo«>H)<. 

Trrulmtut. — Hot poulticeti, Itni'lies, and even WildeV inei«Ion, 
will imilwlily full to (five more than temiK)rary relief. If Ruch 
pn>ve to 1>e tlio eam>, and if the i>ain continue niuiliiite«l. we 
tittuuld not hesitutv tu renort to |>err<imtion ot the jminfid bone 
with a. drill ur other Hnitiihle instrumetit. One (i]M.>ninK will 
pn>l>ati1y NtiRlce, provided thikt it \.ie <-iirried to a (h>pth of fully 
hidf an ineh. Am the lieneflcial cITectH of thiN ojieration, In a cane 
of this nature. deiH'nd not u|Min the ivtalilliihnient of an outlet 
for ]>ent-iip pnHhi<-ts of inltaninialion. liut nitlier u[>on the dts 
rivativc effeets eserte<i by such a winind in the Imne. rn> effort 
n«'<l l>e uuwie to rrm'h the antrum. The healint; of the extenml 
wound uiiiy be delayed to iiilvuiitaK><, by inmtrtini; into It a tent 
of wheet-lint, well anointed with earlM>late<l vafn-line. At the end 
of twenty-four, or at the inoHt forty-eiKht honn*, the tent Hhould 
1h' reniovMl. In addition to these nien.4un-H, which are dire<-te«l 
more iiartieularly to the owteitiw, we niaiit not nedlwt to do what- 
ever may lie fouml neceHsary for the relief of the diseiUN- which 
involvex the middle ear proper. The ityMteiuntlc eleauHiuK of the 
uutnnn, by means of the douche, will often l)e fotnid to m-ri'e an 
exc<>llent puritoMO in thetie ciuM-ts although aH a matter of course 
the l<H-al cunditionx may not always 1>e such that wc cau resort 
to this proeiHlare, The following cjises will serve us ilhistnitioiui 
of the tyiteof mastoid diseast* which I have just l>eeneonsjderinfr; 

Task I. — The imtient, a hidy, almut thirty-flve years <»f awe, 
consnlttHl me on March M, IHW, on tuttmut of a disi^h»rfci> frtun 
the rii;ht ear. an<l fretjuent attacks of |iain throughout the riKhl 
side of the lieiul. I was not able to ol>tuin a very full lu-eouut of 
her previous history, so far, at least, as it nHatctl to the affected 
ear: but, ax the rvsult uf my en>sH-(|nestl<niint:, 1 ascertainetl tluti 
the disease luul iN-ifiin in early elul<ih<HHl. tv an ai'Ute purulent 
i n Haul uiat Ion of the middle eitr; that it hail then run an irregular 
eourse, lii;htint; up at touK intervals into an lu-ute exoi-erliation, 
and then snbsidhiK apiin int<iacimi|>arativelv quiet state; tlmt 
there had always i>et-n s«tme disehartnt from tne ear, at one time 
very scanty, at another <|Hite eo]>ious: and that the disease Iwul 
finally, during a jieritNl of ten or twelve monthit hnrui-diately 
pr<>e<><linK the time when 1 llrst saw her, settlett down into u 
steady discliarKe f n)m the ear, awwK-iatetl with fre«^uent and w>iue- 
tiuM-s quite severe attiu-ks of |>ain invotviiiK the riKht side of the 
head. The affet'twi ear still ichwcmbihI a OM-ful iletjree of hearing. 
An examination with the s)H-«-ulum and relK<«-tul liirht revealMl 
the existence of a tliitik lumiimted uuwm of epithelium, pus, and 
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cheetiy inatt«r, fxvupyinff the deeper piirt of the extemnl audi- 
tory cunal. Pi\'»li pun wan ooiinft out from l>e»eath tlie iiiaMi. 
By aid of the uiirette, a slender silver probe, and a inot> of n)tton 
wound around the end of a cotton-holder, I wan able to i-lear 
away all thene old tmd foul-HuielUncc productH of inflamiiiatinn, 
and to obtain a clear view of the dixeaHMl re(cion. About two- 
thirds of the tnenibnuiH tvmpatii Htill reiiiaJned, and the itreater 
part of the diHchaive evidently came from the mastoid antrum, 
the tyinpaoic mouth of which whm )iur(ly blocked by a xmali 
polypoid growth. I removed thin (frowth with the wire loop uiid 
Blake'it Hiiare, and ailvlHed the t>Htient to ut*e remilarlv, for a 
short time, the douche with Inkewonii water. My acaiit notes 
say nothinf^ alKiut the con<litian of the maxtoiil procexH: and 
from tlUB I infer that 1 must have overlooked certain cotiditions 
which very prol>alJy existed at that time, but which 1 did not 
discover untd later. 

On March 8, 1H82, or nearly two years later, the patient ni^n 
coi)Hulte<l me. Durhif; this long interval the ear proiier had fiiven 
her very little trouble, and there had only l>een on occanioiml 
slight ilischarge, but sh« had still continued to be s)il)jivl to 
perio«lH of pain involving the right KJde of the heiul. and occii- 
sional attwKs of flushetl face. I>uring the pn^vious we<-k. how- 
ever, the iiain had been quite severe and had locnlizcnl itself more 
particularly in the ear. Mhe had also c:i|>cricnced eouslderable 
(lizKitteHs at times. 1 examined the ear aixl found that the des- 

Suaiuative jirocesH hiul asecond time prudu<'ed a tough plug that 
lied the deeiKtr enil of tlie meatus. I also founil, by aid of a 
bent probe, that the upi>er iMrt of the tympanic cavity. iHwteH- 
orly, was flited with a tough white maxs of latninnteflepitlieljiini. 
It was only after pnil<mge<l efforts, mndc piirtly with tlie iH'iit 
prolieand'iMirtly with a douche providetl with' a slender glass 
en<l-|iieti>, bent at a rifcUt angle, that I finally succeeded in com- 
pletely freeing the cavity from the ofTending niaSM-K. 

A Miarp inflammation followed this pn>longed iijierative inter- 
ference. It spread along the cutaneous lining of the external 
auditory canal, and <'aused it to become greatlv swollen; it ex- 
tende^l along the Eustachian tu)>e, aixl rendcn-it theact of swiil- 
lowingTNiinfiil: and. Anally, it involve<l the cellular tissues Ite- 
hind, alM>ve, and in front of the ejir. Tlmiughout all these outer 
regions tendeniess on pressure, redness of the surface, and dechle<l 
ffldematous swclliugwere not iccitble already on March l(Hb. The 
b<Klv-teiii|>erature was HW' F. The application <)f hut iHiultlces 
having failed to lUTortl much relief from the [uiin. 1 made a 
Wilde's Incision and divided tin- mastoid jieriostcum freely. I also 
pre»crilH'<l the frec|Uentai)plieatlonof hot Hiix-^et-dmeal iHiidlices. 

Uri the foHowinif day 1 fotnid the imticnt in a more comforta- 
ble <'ondition, but there was still a gri'at dcid of iidhimmatioii all 
around the cur. Three leti'bes were applied iH-hind the ear. and 
the continuance of hot applications was advJ!i«-<l. 

tin March l^lh I found more decide*] evidcnn-s of the sulisiil- 
ence of the inllami nation. 

On the i:(tli the l>«Mly-tem|K'niture wasiHt" I-., and the jiatient 
expressed hersi'lf as fei'liiig falrlv well iipdn. A small amount 
of pus constantly escamtl from the auilitory canal, and its walls 
wen' still so much swiillen that I could not obtain a sjitisfm-tory 
view of the dii-|H-r iMirts. The tcndcriiiws. however, had almost 
entirely disiipiH-aHSl. except immiiliately over t he mastoid region. 

AI*out the mlihtle of Ajiril 1 removLtl auother i>olyiioid uuus of 
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(rnvnuliitiuiifl fniiii the tviiiimnic orifipo of the Antrum, and from 
tliat tiiiK- fiirwunl thp cliwlianct' (fiMtKi iiltoftether. 

(hi Miiy lUth 1 iiuide u cnreful vxumi nation of the caf, and 
found that nil thiiso [Mirtx of tlio niitiUliii I'ar whk'b eould be seen 
w*.'re imle, drv. and (H-rfeotly free fnnn the slightest trace of cod- 
K(-Htion. So inr iu< 1 could UNCertain Uy iiieHnH of the t>ent probe, 
the untruui and the |Misterior u|»)er ixtrtion of the tyiiipanom 
w«'re empty. The piitiwieoim wnlls of the au<iitory eiuuu were 
ubui iterfectly free trcnn either re«lnewi or KwellinK- Behind the 
ear, however, the wkiri wn» noticwibly rwl. nn<t flnu prt-wure with 
the (Inf^T, at nlmofl every iKiint over the niiuitoid iiroeew, caused 
ecnne jtain. Tliew imrtK were at the s»ni>> time Rliirhtly wdeina- 
tous. On i-on)]HirhiK thiHreirioii with the eorrenpoiidinK one on 
the other side of the head, 1 (Uscov<>re<l. for the finrt time, that 
the rit;bt miiMtoiil pnH-t-NM wan appreciaiily larger than the left. 
On shnple iiiBixvtion it Heeme<l to Ih* iiiiirkeilly Inrffer, hut on 
I>alpatioti. and after niakiiiK <lue allowance for the (odeuiatoua 
condition of the inteifunientH. 1 iH-<-ami.' Njirinfle*! that the <liffer- 
ence in size was only moderate in (lenree, llioii;;h yet unndntak- 
able. Am tbe jHitient wati iitill Kiilijti't to nlniost c^onxtant jwiu in 
theretnon behind tbeoar. and hi fai't tbroutrhoiit tbt> entire riKbt 
side of the btitd, 1 a|>[>lie<l three ki>cbc» directly over the riKht 
inniitoid imiceiw, and allow^tl the after-l>li-«-<liiii; to p> on un- 
cheeke<l for a eoiisiderjdile tiua-. 

On Oetol>ertHh J ii^^dn bad an op[>ortnnity of esamining the 
pationt'H conilition. She rt>|Hirt(-il that the hK'id bliNKl- letting 
referred to in the preee«linir jKinturapb, had afTur^Kil her decided 
relief from [Mun for a iM>rioil of si-veral da\'H. The [nUti bftd then 

returned, and all throutrb the wni er hIic had exixrienced more 

or lens of it. not conxtantly, but yet very fretjucntly. Blixters had 
aim on-aHioniiU}' txi'n applitnl over the maiitoid rt^ion, but with- 
out anv beneflcial effect- NotwithiitaiiilinB tliei>eniiiiteneeof the 
pain, stie had had tbe lN>Mt of lieaith in all <>ther reciiects. On 
examination, 1 found the di,>e]M'r [Hirtx of tbe ear in it uerfM^ly 
quiet (itate, and free fniin even the Hlitihtest evidence of inHaiu- 
uiation. On the outside, however, the pn-vioiiNly deiicri>ie<l condi- 
tion of r(>dnesM. tendi-niesM. nnd Hli|;ht (iMlema xtill nerxiHte<l. In 
fact, the tendeniesK extended an far liaek as tbe oecijiitnl protub- 
erance. As the [Niin luul 1>een more acute than uiiual durins 
the previous three or four days, I advised a ri-iH'tition of tbe locu 
blood-let tint;. (Tbe luitient I'las siniT miiveil away f rt)m the city.) 

Case II. — A physieian. u resident of Hontb Carolina, flfty-six 

! rears of itfn', and of a stroni; constitution. consu1t<Hl tne on 
>ctt>ber tt. W!'i, for a painful a(fe<>tion of the ear. He (cave tbe 
followIiiK history: In IKlTi be contractisl an aeiite influinmation 
of the left ndddle ear from the violent concussion of the air 
caiiMil by the bursting <•' a itini. Tbe severe synipt<mis soon 

IHissiil away, but the pomleut disi'luirtfe from the ear continued 
iirsiiiiie tiiiie afterwiirtl. Then, for a perioil of many vears, he 
eTitN'rienced no trouble )>eyond a moderate detr^-eof <leain(-ss and 
some tinnitus. The peVfonttion in the dmni-membmne re- 
mained unelosetl throni;h all th(-se years. AUtnt tweh-u weelu 
iH'tore the time when 1 first saw tbe [uitient. he nolice<l that 
there was n sli^bt watery disehai)fe from tbe left ear, which was 
at the same tiiaesomewhat judnful. Tbeiudn iHi-ame Knidually 
Uiori' st-vere anil was awuH-iated with lieatiache and fever. The 
<I(H>tiir bill) bhuself to tbe extent of alsint si\te<-n ouui*(-(>^ six 
hours later be took from the arm an lulditiuiwl quantity of 
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V teiulrnitws 
T. liciii-ral ■.-■•niUtiiii) fmr: 
'. skin. At a <-)>ii!iultatitiii 
iiiTiTiii Kiiapp. aii.l iiiyi4>lf, 
iiiiiM.'ii] prinVNE. At thf 
r;i' jN-rf' iniitil withiml the 
l'li>- itT>i>-:iniii.f f>( The Ume. artt-r the 
i-l.-liu..! lift."! to <.iif Mile. w«s .-iitin-ly 
ipl'Iiiil oij a 1.VI-) with till- llptHT wall iif 
iiii.! wa,. iiij».li- 1.. i«i..tr!it.- t..a (i.-|.tU i.f thrw-tlftlis 
riTlioiil t'ii.-'iiit,T-rin:.'tli--i')ianit'it'ri>ticcH-llK. At tliin 
i-v.-r. a t.>l.-r;itily linn |i.k1 o( (•(•iiiiiftive tisMiiv wiu< 
*iii|i|HM-ii ill III.' Tiiiii' Tliiii TliisiiinwifllUil I lie antrum, 
.■.I'l-nt iii-iHftinn I li<'.':iiiji' jHTsiiailtil that. iiwiuir til 
-of tlii'>u'<ll>'ii iiit<'>:iiiiii'iits:iiiil the rei-iiTtilieiit ixieii- 
K.tl.'iir. 1 \uv.\ .-rr.-.l M.inewliat in the ilint-linn wliit-h 
'ilriil. i-.iiitiiiu'it T.-ifarlKickwanl. Tlie |>a<) iif (.uri- 
li>-.'iiv.- I i>-ii.'H'M>iii.<l.,iil>t. -.11 V till! miter Willi of liielalemlxiiiUH. 
iii'Tul-T i::th.— I'.'iii'iii [Ki-'H'.liK'iiiiiri.rtalileiiii-lit. Piiiiiiuiicli 
l<'»lh,.ii l--r>>n-IlM"ij>.'riiti.>ii. tir'lt'nil i,<iiiiitie. (.t. vj. .Inilv. 

Oi'tolx-r )llli.-l':iiii iii.':iiii s<'V.'re. I 'i.iisiiltatioli with Dr. 
KoUrt J'. VV.'iraii'l Dr. llrritiiiTin Kiiiii.p. A mi-oikI |K'rr<>riiti<>ii 
wax mii.|e wirli Hi- >irii1. Diis liin.- ni-anT to the iiie^Uiis ami i>ii 

II h'l uiiat lower l.-M'l thiiTi rlie t1r>t. Ttie ina^roiil ih-IIm eii- 

i-<l. hut iii> pux WIIK (oUiii). 
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November 14th. — Patient is quite well anui"- There in no 
diwharge from the itieHtQH, and the woand behind the enr hax 
healed except »t twu [toints, correxpundiiiK tii the two perfum- 
tiomt iti the Dune. 

A few weeks Inter I henni Trom the |>ntieiit, who liod retamml 
to his home, that he had reuiairietl frve Truiu [Hiiii, and that Ills 
geueral health was quite good again. 

To these two cuhch I wish to odd one ivjKntwl hy Dr. J. ( )nie 
Green. Wiile it in coiiqtaratively free from dixturbiiiK coiuiili- 
catiorui, and therefore admirably ada|tte<l to xen'e an a tyi>c for 
pHrpo«p8 of iitudy, I ennnot help IwlieviiiK that thin iHitieiit, ut 
lioiiie earlier |>eriod of his life — )>erha|»i many years before the 
oevurrence of the acute attack which, (uviirdiuii; to Ihv history 
driven, apparently afforded the exeitin^ cause of the moKtoiil 
hyitcroKtoHilt— muMt have h:i(l a prolonee^l inHummution of the 
middle ear. The history ot this caim in tut follows : 

Cask hi.— "Another case In which osteo-scierosis eifstwl. and 
wax proven hv oiH^ration. was that of a man seen in IV'» 
- -• ^ "^ ■ -tv-Bve vearf ' . .-. ... 



i8 alHtut thlrty-Hve yeam of atce, previously heidthy : o 
before, he beKi>i> to h'nve ptiiu in the left ear, foll(iwe«l by dis- 
charKe two days after, and severe vertip> with vomitinfr and 

Svnt weiiknesH; there wi.re uIho subjtH'tive noises as of hiMrinR. 
xnmination sliowe<l purulent iiiHammation of the tympanum 
with a minute perforation, which was enlaivetl with n piinuwn- 
tesis neeille so as to jrive free evuciiiLtioii. A few days after, there 
was a HliKlit iwraljais of the left facial nene. The inflamuuition 
of the tymjianum sulisjile«l under tn-atment, the i>erfonitioii 
healetl, tne iHindysis diitupiteared, and at the end of two tuontlut 
the eikr was apjiarently well, but the deafness was al>solute on 
tliut Hide. Pain in the iiuiHtoid ami over the Mde of the heail 
contiuunl, however, with sliffht tendeniens of the iiinstoid on 
deep pniwitre, but without aiiy swelliu); of the soft tissues: no 
enlaivement of the l>one was perceptible. Other meann failtiig 
to relieve the jiain. the l>one was |>erforated under ether with a 
triangular I Hirer to the depth of Iwlf an inch: no pneumatie cells 
were reache<l, the Imne throutthout liehiK densi. and ivory-like. 
The relief from the omratlon was (fnulual, but dividisl, nuil the 
IMktient uiaite a goiMi m-overy. In this case also tlu're was no 
reason to suspect syphilis," 

II. ACITK DlPFiaRMABTOin OSTBITIS. 

This variety of mastoid disease includes all the different de- 
RTeesof jnHammatioti which may develop in a jireviously healthy 
nnuitoid process. It is OMtentiatly an influmi nation of the mucimB 
mciubrHue YmiitK the ufr cells of this l>ony prominence. A wide- 
Kpreiw] coiiKeHtion of the mucous membntne of the antrum and 
pneumatie cells represents, therefore, the simplest tyis-. The iu- 
flamuuitiwii nmy i-easesiNintaneously, or may Ih- arrested by theni- 
IM'iitie hiterfen-ni-e, when it h(ks reiu4u-il this Htaui>. and the {larts 
uwy then icnwlually return to their normal condition (w-e Cases 
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L, IL, iukI III.)- Howevpr, if (he inflammation continue, botii 
the antrum and the pncumatie cells will Koon be filled with exu- 
dation, and whatever be the character of this exudation at first, 
it insure before lon^ to l*ec<)itie distinctly pnru lent. 1 think it 
posKible that, even after the diseaiw has reached thiH advanced 
Htatre, a tipontaneouH recovery may Btill, under favorable circuin- 
Htaneen, take place, without the formation of an abscess in thu 
bone (an in Case IV.). I may mention, as one of thexe favorable 
circumHtances, the sudden (>seA]>eofiHirt of the exudation, througili 
one of the channelM which naturally give pai«a^ (o the maatoid 
emissary veins, into the soft jwirts on the side of the neck. It is 
more likely, however, that the disease, if left to itt<elf, will paK8 
from thin Hectmd Ktaire into a thin), which is characterized by the 
<)eHth of home jMirt or parts of the mastoid process. Pressure 
eiintinued iH'yond a certain (M'ritHl is sure to result in the death 
of the nkucoiis mciiil>raiie prHMsed upon: and. in thccJUteof the 
)inciimati(i cells, the mucous membrane is proltably the only 
source of nourishment which very ninuy of them |iaHses«. Hence 
the di-ath of those Imjiiv septa which have Ixt-n deprived of their 
jieriostcul coverinpi. Softening and disluteKratioi) of the bone 
follow next in order, and, if the pressure contiinie, wo may ex- 
IHH't the area of deadlxine to increase. lncnsi>Nl>elongini;to this 
He<!oml Kr'>Up <)f mastoid afTections. this pro)fre«sive death and 
ulceration of the iHine are fortunately somewhat more likely tu 
follow an outwani course towiinl the skin than an upward direc- 
tion toward the brain, or a backward one towanl the lateral 
sinus. In this way a s[HmtaiK-ous cure has often taken place, the 
pus tindinifan outlet through a carious channel in the outer part 
of the njastoid Ikiuc. 

Tiw xt/inptoiniiloto;/!/ ol this form of mastoid disease is at first 
precisely the sjinie as that ol an ordinary tu-uU; purulent inflam- 
mation of theniiit<lle ear. The guiin. however, shows a marked 
tendency to jM-rsist, even when ai-tive measures are adopted for 
the purisiM- of alleviatini; it, and is ajit tcradually to involve the 
entire side of Ihi- head. Usually there is a modenite elevation of 
the b(Hiy-temiM'nitnn'. Ilioutih I have known even this symptom 
to Im' lacking'. I" a Ixiy of ciKbtecn, I once not e« I. just before 
estal)lisbjiii; an artificial o[M-ninK in the mastoid bone, a tempera- 
ture of 1(1.') Fahr. It fell to mt' P. siH>n after the oi>eration. 
Ri-dncKH. tendiTiii'SH. ami swellint; of the skin covering; the mas- 
toid pr<Mi>ss. indicate the evistcnce of a mastoid l)erioHtitis: and 
the development of a mastoiil [HTiosliiis in thepn^jTess of an 
undoubted acute in flam mat ion of the middle ear mlmitsof only 
one intcri>r<>tHtion. vi/.., it indicates the existence of an infiam- 
niation of the nnistoid cells. I'nfortunately. it does not Indicate 
how far the inllannimtion has proirresseil. but this im|)or1ant tact 
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<>nn 1)0 iwcertnincMl nppmiiiiiatc])' I» nthor wayit. For t>xniuple,tho 
(1e)n^-«' iif rv^liietw (iiid itwc11iiii;;uf tho1ll)l>prun(lIKM•turior<■lltlUle• 
(>lls waII iif tilt! iLiiditorj- rtiiml, in the neiKliIxirhuutl of tlio iiieiii- 
bntiiii t>niipttni, fiimixhefi ii Hafe criterion of the activity of th«* in- 
fliiiniiiiitliiii ill tlieiiiitruiii. At;lHii<^at Fit;. W will allow liow near 
these cavltieH an* to piu-h other nt thiHiHunt. The duration antloe- 
verityof tht'iMiin, l)(>th In tlie niiiHtniil re);ionaiii] througliout ttie 
oiitin.- tiide iif tlie lieiul, uiuHt bIho b4> renienilwred when we are en- 
deavoring to ileelile in our uiindH wlint ix tl)e exnt-t condition of 
tin- niiuntoid stnn-tiireN. In tlie iiK>fienee, therefore, of well-iunrketl 
inoHtoiil (leriiuititifi. of de«-ide<l redneiw and ii]>i>re<.'ial>Ie ttweliiuK 
oftlieHkin ulonK the [xisteriiir and ui)iK>r wall of the nieatiiit, 
eloKe to the dnnn-meiiiliriine, niid of n liixtor}' of |>ain iK'hind 
ttieear and throiif^hout the entire oideuf the head foriiperitMl of 
ni)t lew* than one we«'k. we uiay iiiihefitatinKly luwunie that the 
inflaujitiation of the antnnn and pneninntie eellw hnit reuehed a 
Ktatce in whieh jinH iiniMt have fonned in tlie antrum, and pnih- 
ahly in many of the pnetiniatie cells. If a prohijiMe of the pos- 
terior aii<i niiiM'r cutainsxix wall of the nieatiiit lian already taken 
place, we <-au fei'l eontldent that the diKeaiw- hiu< i;one even farther, 
and tliat earii'Nls1ial>leto ensue at any lime if it have not aln>ady 
oeeurred. Thin dnnipinK or Heiuiration of the skin from that 
poriion of the Uniy wall whieh nerves at the same time an the 
floor or iinteriur wall of the aiitnini, indicates a hi)!;h ikfiree of 
inflammation in this partieulur ivKioii of Imne: and if the ad- 
jacent l(ody of the luiiKtoid pn)ees« is still |ineuinatie — and, in 
tlie clitKS of eai<eK whieh we are now eonsiderint;, we ha\'e a ri|;ht 
to awume that it is still in that condition, — it is scan-el yeoneeiv- 
able that it Mhonkl not 1h> iNirticiiMitinKi to a more or less marke<l 
det;n-e, in the inllanuiiation. 

The fiiliowin;; lirief Instorien of ciuies uiv Kiveii as illuHtrutions 
of the difTerenl tyiien anii deun-es of severity of an tu'iite ilitTuxe 
numtoid ociteitis: — 

Cask I.— Female, thirty-two years of atce, and in robust 
health: she was altwked with an influenza on thelHli of Novem- 
l>er, IHTa, and liad nior«' or li-ss fever, with a constant catarrh of 
theeyeMnnd nose. On the 12th the ri^hl ear iMH'ame invotveil. 
the i>ymi)tiims iM-in^; niiKlerate deufnt'MH. roaring and Mime luiin. 
Watch lieani at a distaiuv of six inches. Kxterimt auditory 
einnd healthy. Memhrana tvnqiani dnil. o|ui<tue. and rather 
Ihitter than n'onuat. Thenirdiirintr inflation entered the middle 
ear with a dry winnd. Four li-ei-hes a|iidi(sl in fnmt of the ear. 

NovendHT 14th. — The leet-hesafTordetl only t>nrtial relief. Meni- 
bnuia tyititmiii o-deniatoUN in apiHiiraniv and somewhat convex 
out wan 1 1 V. 

NoveiniK-r 1 "it h.— Patient iHissnl a b:nl nijrlit. The pahi is 
updn seven-, and is n-ferreil l>v her to the eiitin-side of the head. 
Teiidemiiis on ]ir<-si<un- over the mastoid jinNVKs. I>ut no nnlnetiM 
or Hwelliiiif of the ititcKnuienls. The iMwterior wall of Uie ex- 
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h-rniil niKlitory ffiiiiil tins nisi) Ixvoiiic tomli-r ii[><in iiroiwurc. A 
fn'e vi'rtii'ul incision iliroiiK') tin- iHistcrior hair uf th« iiiMuhmiie 
' wjis fc.llc.tti.l liv an iic.jiiufr of IiUnxIv K'niiti fniiii the wuuixt. 
Hy iiiflulioii nr Ilii' iiLi<lill(> ear throuKh th<> Kustiu:liinii riitht^t^r 
tlK' scriiiii WHS miiile to fw«iie in surli qiiuiitity tlmt it mil down 

OVlTlllTcill'l'k. 

NinfiiilKT Hitli.— r<.rii[«ir;itivi'lv frw from [Miin lust ni^ht. 
Th.- vviilcry .liM-liiirjj.' <'..iLtihiiwl tlimnf,'h the iiiuht. ax rfiowii 
liy llic sliiiiis on thv jiillciw. The tciHlcrTH-ns liiif <Iiaaiii>«ar(Hl, ami 
IKitii'iii fti'is cjiiiti- well iisriiiii. X<) siil»«.>(|in!nt rt^tumof tlieiHtin. 

CASK Il.-r-'.-iiiul... nU.ut thirty-live vears of OKe. imd of a 
nitliiT il.'liciit.' c'o.istitiilion. .!ai]iiur>- 30. 1«77. Two davB a«o, 
\vl.iJi-sull"iTiiij-ln.ii. al«(.l"n>ld in the lifn<i," iiiiii not very long 
aftiTMinnin^' ,-iilt water for the relief of her tmuhlp. she wna 
Kciwcl witli :i rather siiarp |iiiin in the riffht eiir. Yentenlay, the 
(Niin in the meaiitinie liavint; Krown w»)rse. Hve leeches were «[»- 
lih'iil iK'liinil the e;ir. Tiiesi' alTiinii.sl only teiii|Kirnry relief, ami, 
iw a i-otise(|iieiiec. she- was alile to (.'(■t Imt little sleep during the 
iii(.'lit. T.mUiv Ui<- iHiin h;is iM-tii wvere. On exaniindtion with 
lh>' !iiK-<-nluiLi and n-ftectcil li[;lit, Ilie mendinuia t)'ni|imii. and 
es|ie<-ialtv the ii|>|H'raiid jxisterior |H>rtioii. isfonnd totntnilnnd 
swollen. Tn-o suiiiU hielis. s]>rinidn»!; from the lower wall of the 
eaiiiil. eoiieeal the lower tiart of the drill ii-nn>ml>nim^ fnmi view. 
Ineisi.in of ixisterior half of the meinhrane alTonleil excaiM; to 
aclro|>or l>l<MH<ys<'nnii. Warm doiiehe to Ik- n sill freely. I'u- 

.lann;iry ilst.— Sh.>' has |Ki,sse,l another nifrht of KnITeril.B, 
Then' is now a free wi-.i-iii[rident diwIiariK', Imt the )>ikin has 
not :il«iled. (Ill I'VaiiiiiKition the jHisterior wall of the meat iiH is 
foniiil to Ik' im^atly swcilleiL in tlie vieinity of the drum-mem- 
hriiiie. Tenclenll■^> ovi-r the iiia>lo[d iiroeesw. Imt no rtnlnetM or 
swi'llin;,'of ihe iiilr'fjnni.Tils. I'atienl lieiiid mider the uifliieiK-e 
of elliiT. t »o Iri'e Inei-iiiiiu werv made throiii,'!) <lie inlhinie<l tix- 
MiiCHof thei'Meriiai aiiditury eanal and [««teriorf..ldof thednim- 
nienilinme. and a tliird llir<>n!.di llii' iiiiistoid hiteK>iiiients. Tent 
hitrodue<>il inlu llii> eMeniid wonnil. I'oidtiees to Im aiiplied, 
and iiatieiit to li.> t;iven li> iidnitriN of Ma^endie's solution of the 

.hiiuiarv ".'■•rl.— She imsstil a fairlv eoTiitortahle nifrht, and to- 
day IVclseoniiiaralivelv fiiv fnirii iHiin. Tent reriioveil. 

.Jinuiarv 2;!d.-l'aiii'aL'ain miHleratelv severt-. The diwlmrjte 
fnini the- ear is now d)-<-ide.llv |>iiriileiit. Ihd»'. IIM: teni|NTature, 
<.m.-! V. 

.lannarv'llh. — rain still iHTsists throiiKh<iiit the entire riiHit 
si.le of thi' lu'ad. and is.'S|H-.'ially nolieeahle w h.' never she eoiiKhf. 

■li iiry i'lth.-l-ist eveiiin;,' (lain aKaiii iH-eame qiiittrwvere. 

TeniiHTaliii'e roM- to a litlle over li"> K. Four leetdies were a\i- 
idi.ll in fn-nt of 111.' tratrns. This iiioniiin,' i)ati.'nt feels better. 
The disi-harur.- is n.>w )>n<riise. Teni|K-ralnr.< normal. Patient is 
e.insi-i.ius of a eonstaiil esi'a|i'- .>f [ins tlinniKh tlie Kiistitchlaii 
Inix' int.! the hark iiart of the nose. From tlie ehanu-ter of the 
iiialter e\iHi'Ic>ra1i'<t (alisiniei- .if itniens) and from the Hensntl.iuit 
.■\i>erietie.>d l>v til.- jKiiiejiT. I have verv little .loiiht that the dis- 
.-liarp' ri'r.'rn'^l to .-out. s Troiii the iiiid.lltM-ar hv way of the Kuh- 
la.-hiaii tnh.-. .■^wellinir of inner eii.l ..f m.-atiis .liniinishiiiB. 

.Iiinnarv L'lilh. -< ■oaliiMU''l ini|ir.JVeii;.'i-t Ti-in)M-nittir<-, nor- 
mal \»i\^: S>*. Tiilial disi-harp-diminifhiriK; disidiiirKe byway 
of the niealns still iu-tiv,-. 
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is vpry little dixchanfe from the eiir. 

Febninry I4tli. — Tlii- |H-rf(}rati«ii in the ilriiiii-iiieiti)>runp hiui 
heHkil. tmil viery liltle swelhiiK (if the iNirts rt'iiuvhiR. An iiiHJK- 
nifioMiit KCJir imliuiU>H the locjktion of the inrisiun tx-himl the 
eiir. Watch heani at a diMtaiice of fiuir hii'hes. 

Cask 111. — The i>atieiit. ii Rirl. itix years »if nf-e. anil of ni>- 
parently lielieate eonMtitiitimi, was Keen hy me for the lirst time 
cm January 4, IHiU. Abuut fuur week>< pivvioiii'ly t<he hail paxM^l 
tliniUfth a iiretty sevens attikclc of piiarynKeal diphtheria, from 
whii'h she liad (scarcely recoventl, when wie Ix-i^aii, alnnit one 
week i>rpviuu8ly, tu {-uniphiin of {tain in iKith ear«. Tiie |iiuii. 
which t>oon iKvanie iieverf, had cimtiiuKHl witli tinalxtted si-verltv 
uji to the time when I saw her. nihhinK her of iilet'[> and uf all 
<ie8ire to take iiimritihnieiit. t)ii the day when 1 was axkMl to see 
hernhehad been a little deliriouH at tiniex. Te]ui)eratiin-. IO.V 
F. ; puixe, 140, The deaf iiess tiwmeii to l>e almost lotiil. Kxain- 
inatinn with the Kpeculuin and retlcctiHl li^ht showe<l the rit;ht 
dniin-membrunc to be red ami swollen in Its ii|i|ier iHirtioriH, and 
eoniewluit bul^cinft sui>eriorlv and jMisteriorly ; the [wirts were 

iierfectlv dry. On tlie left side the exteriiiil meatus wati |i;irtly 
llled with n'mssea of whitiMh iiioisl o[iitheliinti. The ilnim-moiii- 
hrane wiu reil and swollen. There wiw iio mlness. swellini;, or 
temleniess of the mastoid internments on either side. 1 made a 
free indsion through the iHKsterior lialf of e;u-h uiembnuiii tyiti- 
I>ani. (Inly blood was eva<-Hate<l by the incision. Warm douche 
to be used freely, also [Mndtirps. 

January rrth. — So improvement. TemiHTatnre, 105" P. ; pulse. 
140. and feeble; Hordes on tt>eth; tongue dry: no dischaiv*' from 



either car. Chikl lies as if hi a state of imrtial einnu. At the 
«mgn<sti<)n of Drs. Markoe and James R. Wmxl. who were callc<l 
in To sec the child, mercury was a<h[iiiiistere4l : iiitenmlly. in the 
form of culomel, in small doses; extcnitUly, in tlie form of iii- 
unctioiiHot the oleate of mercury (10 iht I'ent.). frHjuently re- 
|M-at<tl. Hnimide of potiuutium was also t^iveii, in ciiiijunction 
with the calomel. 

January Itth. — Yesterday the child was decidt-illy delirious, 
esiH>cially toward iiiKht. and crietl tmt, at intervals, with juiiii 
(n-ferretl to the left ear chielly). This moriiini;. bow.-ver. tli.- 
eliild is verv much In-tter, an active dlschai^'e having establishiil 
itself during the ni(fht in lK>th ejtrs. 

From this time onwanl,— ju* 1 learntil from her jihysician. Dr. 
A. A. Davis,— she iiuulc a rajiid recoverj-, aiui r(-giiineil her liear- 
iiiK almost jxTfii-tly. 

Cask IV. — Male, twentv-one years of nin\ in (lood general 
health (New York Kye ami Kiir lidlrmary). XovemlMT :i. {"'.k 
AlHiut three months iip> he contracteil a s<-vcre eaniche in the 
left ear from batbinK in salt water. The )>aln continiuil to Ih' 
hcvere for a jwriod of two weeks, and then iHi-ame iH'arable. 
Alxiiit six Wi-<-ks a|^i the |>ain attain rctiirnc<l and bus eoiitiniitil 
with, on the whole, increashit: si'verity up to the present time. 
llcHides the )iaiii and ileafness he has notiit'd a roariiii; Hound in 
the alTecteil ear, but never any djs('han.'e. Tbc |>ain now in- 
volv)>s the entire siile of the head- On exanitnation. ] llixl the 
inner half of the meatus HIIihI wilb a diirk-.-olon.l material look- 
of icrumen and pus. Then- is no appm-iable 
of the ■ — ■ 
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snakeil and thiokeiiwi layer of ('pithcliuin — whirh complet<'lv 
oiinriNilfl tho millings of Ilie Imiiiiiier. A V-BhaiM^l iticMoQ Wiui 
tlipii iiinde ill tht> iiieiiibrHtu'. but it vtiis not tollowetl by any 
ewape <tl fluifi. By lifting up the flap, it van observed tliat tlie 
itiidille ear wa« filled witli a stIui-t^>lntill<>ul( Hulnitance which very 
Hoon, however. l)ecaiiie infiltrated with blood. ^lottiitig abnor- 
mal observed itt tlie rei^ion of the mastoid [inicesa. 

November 6th.— Sini*e last note there liiw lieen a constant dis- 
ehar^e froiu the loft ear. To-day. fur the flntt tiuie, the i*uiii huH 
been apjireeiablv let* severe than lutual. 

November ITtii.— Dnrinn the jHUit few days there bus lH>en no 
diseharBP from tlieear. The jMirts liebirid the auricle, however, 
havelieoonieteiulerandNwolleii. Un examination Iflnd theexter- 
nal anditorv canal dry, and the [K-rfuration in theOruiu-nieuibrane 
tieale<l. The nienibraue has a loui;li. leathery apiMjaraure, and 
there are no evidenceK of inflammatory notion in the immediate 
vi<-inily. The Nwellini; iH-hind the ear is found, on examination, 
to lie due to the presence of n collection of flnid beneath theskhi. 
Fluctuation can he felt, not only l)ehind tbeeur but also above it. 
A free incision affonls escape tu quite a larm^ quantity of pus, 
and the proln' n-vcals the fact thiit it lay, at leiu*t in '|»nrt. l»e- 
Iween the i>erii)steuni and the bom*. While exploring thedenndeil 
hone surface. I discovered an (i|H'nin);. just largti enuut;h to admit 
the prolH'. at a jiuiut alniut an inch and three-qnnrtem imnieili- 
ately alxive llic tiji of the mastoid iirocess. The direction of tho 
o|H-niiiK u'as upwuril. jnwanl. anil a little hatrkwanl. and tlie 
prolx' passed inti. this bony eaiiul a distance of InUf alt inch 
without eiicouiUcriiLj; any resistance. A fresh tent ti) be intn>- 
duciil into tile wound daily. 

NovchiIht ii>th. -Kiitire relief frotn jKiin since altsccss was 
oiH-n<'d. Wounil healing rapidtv. AhtKwt no tenderness in the 
viniciiv. (No further data.) 

( ^Asii v.— Male, uki-iI tliirteen. Febniary St. 188.'>. Hhari> ear- 
ache in rit;1it ear ten days previously, followed by a profuse dis- 
charge, t 'iHii 1111 rati vely little |»aiii siiiiv then, but the dischaive 
conlinui's to lie pnifusi-. H\aiiiinalion shows that the pus is 
esi'a|iintr. not tliniutfli the niciubraiia tyiii|miii projier, but 
lhroii;;li a jHintiiiK oriltce iti tlie up)H'r culaniviUH wall, a short 
distiirici- frr.iii the <lriiiii-]iieiiil.raiie. Sli».dit tcriclerness iH'hiiid 
the car. TcuiiKTatiiri'. KMi.r. F. Douche to Ih" usedsevcnd times 
daily with. I siinLrat.41 solution of lioric- acid. 

to iliiv lie liiid a slif-lil chill; tetniM^niture, 
lillwiisfollowi'.lhvaiioTiccalilcincreiuu-in 
the aiiiiMii.t i.f discluir;;,'. No iiicrciiM' in the niasloiil tenileni«». 

Mastoid IcTidcrness iiion- marked to-d;iv; tcmiH-rature, 103.4' V. 

.Mar.li :t-l.-.Markc.l ilimiuulion ycslenlay in (lie amount of the 
iltschart,'!'. He has taken llftii'ii >;raiiis of (piinine dailv (hirinif 
llic iinst two days. Vi-slenh.y be hail a profnsesweat. This moni- 
iii;;hc iiet;an to iimiplnlti of luiiii in the nietacariH>-]ihalaiiKeal 
j<.iiit of the left iiii.Uile lltit.Tr. With the pain was associated a 
small, well <lelini-.l re<l spol, which gradually spread and so«in 
pn-seuted all the ap[H-arauci's of an iicule inflammation <if the 
joint. The li-ast movemi-tit caus.il ijn'at pain in the luirt. On 
iiKpiiry. I ascerlaineil that lic> hail never iH-fore had an.vihiiiK hke 
rheuin'atistu. N evert hell's.-. 1 put him on ten-(;rain doses of Nd- 

March 4th.— The redness and swelling have not extended apprc- 
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(tiably beyond ttic liiiiitx iir the kiiiickU'. The i>ain in the part in 
alrenily befdimhiK to wihwile. 

Man-h (Ith. — Patient {uufetl a I)ih1 niifht, t))e pain in the ri|{ht 
Bide of the liesil briiiK severe. It is reterretl chiefly to the riKht 
t«iii|ile. Nu rediieittt or iiHleiiiit of iiia»toid inteffuiuents, but still 



e t4>nderni>ss over the upper tM>rti<>ii. Calibre ot the eiitemn] 
auditory caiiul uiiLrkedly reuueetl in Hi/.c. DixcIiHTKe still i)ni ' 
and now at times ii little blixMly. Perforation of bone advis 



March "th. — He is aKaln feeiiUK better; teiii[)erature normal. 
Patient is Kiven ether, and drill applieil at usual Kpot. At a depth 
of hair an ineh the iHtne apiieared to l>e noticeably softened. On 
breakinK into the antrum, ereamy puH welled up to the Rurfaee 
of the biine. In ehiselintr out the <lminaRe i;roove 1 opene<) into 
Bouie of the more superficial I'ells. wliieh were found full ot tliick 

rms. In wavliiriK out the antrum 1 used an unusually strong iio- 
ution of biebUiride of mercury (1 to 1,000) and, as a (looil deal of 
it jMisst-d through the Eustaehiiin tulie into the phar\'n\. it giive 
him not a little discomfort afterwardit for at least an hour. 

Patient made a nipid and eonii>lete recovery, the discharKe from 
the meatUHCCiutin^entirely on March 0th. and the ex tenia! wound 
healint; iM>nnanently on or al>out .\|iril iHt. 

Cask Vi. ^Infant, Keren nionth.s old. and apparently healthy. 
(New York Eye and Ear Inflnnary.) (lctol>er2l, 1874. 'FortMime 
time past tlie mother had noti(-etl that there was a discharge 
from the left ear. Three days ago the child began to In- very 
restlcHS, and the mother then disciivere«l that there was a swell- 
ing beliin<l the left ear. Thin iiicn-asetl quite rapidly in size, nnil 
to^ay it cauHes a inarknl diKlocntion of the auricle forward. 
The skin covering this tense swelling is re<l. and tluetuation enu 
eanily be diHtiiiKuished on imlimtiou. An incision iifTords ei<cai>e 
to ab«iut a draeluu of thick, healthy pus. By means of the prolie 
introiluc«fl into the wound it is ascertained that a carious sinus 



itral iHirtion of th<- rudimentary ]na(<toid pr<M-ess. 
As the prolM' i)asses inward aloni; this sinus a crumbling condi- 
tion of its iHiny wallH can \k' distlngulsbctl. Tent intrixlueed 
into the wound. 

(K-tolier 24th. — The mother re[)<>rts that since the ojieration the 
cliild has Ihi'H, s<) far us she could judK<'. l>erfectly well. The 
eitemal wound has not yet hcale<l. but there is very little dis- 
charge from it, and the snrn»undlng skin appears to be quite 
healthy. The iliM-harge fnmi the meatus ha» also diminiHhed in 
umarlced degree. (Child not seen again.) 

Cask Vil.— The {Hdient. a resident of Orange. N. J., twenty- 
one yean of age. of a liiiilthv const it ut ion. consult<-d me Sei)teTn- 
beri, IKT3, for a painful affection of the mastoid pmeess. He 
stated that In .Mine lie was seizetl with a wvere pain In the ear 
after iiathing. The (unn eontlnmtl for three or four days, and 
then stop|HHl. leaving him ipiitc deaf in the affe^-tetl car. At the 
expiration of twi> weeks a diB<'harge ap|>eare<i. and this Imd con- 
tinues! since until the fourth or llftii day previous to his visit to 
ine. Shorlly U'fore the discliarge stop[H-<i. be notleecl some ten- 
derness la-hind tiie affectet! ear. The luiin, which for four davs 
lia<l iK-en gn)wing stea<lily worse, was referreil to the mostOKl 
region, whence it extendeil opwani and biu-kwan! to tlie jMirietal 
and iN-cipital rt^ions. Tinnitus. Ap|>etite i>o<)r. Countenance 
jwde. Watch bean! at a distance of four int-lies on tlie afTected 
side. The skin covering the mastoid process red and swollen. 
ExtertuU auditory cona! dimlnislicd in calibre by tlie falling 
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Frit" PSfjijif of luw ati<i 1>1<mm1. Tlie iicrioHteiiiii was disaectt^ up 
II shfirt distiinre oil t>jthi<r siiii-. hikI the uiiderlyiiiiir bone seemt^l 
lii-althy. Till- ri)n<itt-iiiK day, Hept«nit>er 5tn, while prptwinff 
)in'tty firmly uKalnst tlii> l>i>:ie with n st4«l dirt-ctor. it eeeuietl to 
iii<> that till' rmint of the tiii'truiiiunt met with less than the uxual 
ri'siKtiiiicc. I then atlem|)tt-<i to ix'rforate the outer shell with a 
xmiillNtii-lilrill. iinil iiiiloiii^; so Kiuldenlv exposed a lonre abM-ras 
which (Kviiiikil iifarly tlif eiitiru iiuisfoid jirocew*. The op<?n- 
iii^u'iiK further ciilartn-d wirhaooiiicul ilrill until the little finijer 
i-oiilii Ih- ii.liiiilted, ami Hie conteiitH were then entirely evoeu- 
atcd. 'JVnt iiist'rti'cl aiul patient allowed to return to hln home, 
where lie Niiil that lie eoiild net further iiiedimi treatment. The 
iiiciMoti of the iiitei^iiiients ou the previous day hod already 
t-n-atly iklleviatc*) hw sufferiiiifs. 

Vn the 14th of NovenilxTfollowInB he wrote: " The pain never 
ii'tiinieil xiiice you |H-rfoniie<l the oix-nktron, and the wound 
heiiici inside i)r ten liavs. 1 went to a doetor to have it dressed, 
hut he refuMil to have aii>'thint; to do with it, and Raid that it 
was a very daii[«T(iu!! o|HTatioii. and uii|{lit have killed ine: so I 
went to ,'i frii'iid of mine and had it drewuxl. In ten days the 
oiilsidi' was all healed, and I could lu-ar a Kreat deal better. 
Xi.w I eiin hear iiiy watch tiek about twenty-four inches from 

('ask VIII. — Male, twenty-eiKht years of ape, and of robust 
eoiisliliilioii, (New York Eve and iCar InHniuiry.) Atl^nt 33, 
l«T-"i. AlKJUt ten days ugti he Ixtran to Buffer from pain in the 
riuht eiir. after liathin^ in the cK-ean. A discharKe soon made 
its appeanuiec. liiil the pain lia" eontinued unal>ate<i up to the 
prt'si-nt time. (In exauumition I find the drum-inenibnuie re<l, 
swiilleii. and perforated. The skin eoverini; the mastoid pmeeMi 
is red, >ttcilli'ii, anil tender when prtwued with the flniter. Free 
iricisiiiii of the iiiastnid inteKUinents: warm duueheat home. 

Sc]>iemlier ITitli.— The ineision alTonle*! ahiiost entire relief 
fnmi imiii. The wiiund. however, has not jet fully healed, and 
more or hss tenderness still n-miuns in the vicinity. The dis- 
ehartri' from the meatus is aliuniliint. 

liciolxT 7th.— Huriiinlhe jiast few diivs the iliseharfce has been 
sli>,'lil. hut the pain has returned anil is now quite severe. It 
inv.ilv.-s the entin- rifiht side of the hen.l. There is still tender- 
ness on jircsstire lieldnd the ear. and the skin in this reffion is 
11-d and swollen. I'atlenl having iH-^-ti hrout.dit under the influ- 
ence u( I'lhcr. the mastoid intet-iiments wen.' divitled in the line 
of the fiirmer inei.-*ion. and llie di-ill was applte<t at the usual 
iHiiiit on llic sin'face of the pntcess. whcn> the iH<ri<Mleun) was 
foniid to have iHi'onie si']>anite<] fn>ni the underlytnK t>one 
lliriJUKhi'iit a limitini an^a. After two or three turns the instru- 
ment sndileiilv eiilen'il an olilonK cavitv. estiiimteil to In' atx>ut 
Ihri^i-llfths of ail iiieli Ion;; (verlL.-allv) and alK>nt a tpiurter of an 
ineh wide. Tii>->M,iie throiiurh which the drill iiassi-d felt appre- 
.■iahly s.iftcr than ii:iliiral. As the lileeiliiit' f'rotii the external 
wound was ipiiti- active, it was ii[i]H)ssihle to u.si-crtain whether 
iIk' cavity refernil to containiil pus, or tiot. .No fnutnients of 

<>elolK-r Htti. I'atient pa.-'sii] a I'oiiiforlabk' ni^tht. Tem|)en- 
ture, ir.l.-"i F. rurlH.li^dil-oi! dr>>ssint.i<. 
OctolM-r nth. -(Juile sharp [iitin last nit;lit for a few hours. To- 
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(lay he fc<<l>i npiiti quite froe from pain. I nt rod net Inn of t^nt to 
be (lii(i><>iitiiiiic<l. 

(k'tol>er 12tli. — Deoi(i«l incpeime of pnin Hint^ yesterday. It Itt 
referred to the niontoii) rvKlon. Pulxe ia to-diiy quite wphIc (104), 
anduatieiit Iihh a decidedly drowsy appeomiice. Temi>erature, 
tt(° F. Three le«;heit to be applieil behind the ear; afterward 
hot poultieem. 

October 18th. — A few days ago a swelling began to develop on 
the riicht eiile uf the head, iiudway between the mastoid procetw 
and the occipital protuberance, but on a little higher level than 
the line drawn from the latter point to the external nieatuH. 
This Rwelling had steadily increaited in size until now it fonus a 
well-defined lump on the side of the head. On italpation distinct 
flurtuation is felt. The druwsiness noticed on the 12th still con- 
tinues. At tlie Kiiiiie tiuie the patient's countenance wears on 
expression of suffering. An incision through the centre of the 
circuiUHcribe<l swelling atTordeil esca|>e to alxiut liulf a draehui of 
thick pus. Byineansof thi ' "' . ■ • ^, . .> 

lay 1>etween tne periosteun 
to 84. and is fairly strong. 

October 20th. — Dec ide«l improvement inpatient'scondition. He 
has lost hisappearance of drowainess, and says that the |>nin Is very 
much less than on the 18th. Both external wounds still remain 
0|>en. The discharge from the auditory canal has nearly ceased. 

October 2Tth. — Patient again coiupluinH of iiain in the right 
side of the head, more jtorticularly toward the occipital region 
and in the temnle. The wound mode by the last ineiHion has a]>- 
parently healeu, and no visible swelling remains, but tenderness 
on pressure still persists in this region. A probe directed back- 
ward and upward from the bottom of the luastoid wound passes 
easily onward a distance of an inch and a half without encount- 
ering any resistance. Finn iirensure over the iioint reiurhei) by 
the end of the probe causes a few drops of pus to escaiie from the 
mastoid wound. During the jtiu^t four days the patient has beni 
able to lei»'e his bed and walk about the ward. 

November 30th. — Since lost noteiiatient'sconditionhoschanged 
very little. His genend condition is good. The t>a[n has moder- 
ated to such an extent that he no longer complains of it. The 
aecond wound is again open in the fonn of a very siuall sinus. 
Denuded bone can still l>e felt through both oiieiiings. 

November 34tli.— The two fistulous openinu^ not showing any 
tendency to heal, 1 to-<lay connectecl tnein by a deep incision, 
thus converting the pus-secreting region into an 0{>en wound. 
The lx>ne was found to lie denuded over quite a lai^te area, but 
at no jtoint could anything like a carious process be nuwie out. 
At one spot on o|)eniiig in the lione was found. It le<l in an up- 
wanl direction, and its uiipt'r edge was Htiar|> and shelving. 
Whether this iii>ening. whii'li In a nonual state pmliably affordeil 
a iMSHage for one of the emissarv veins, in the present lutthologi- 
CHl eondituin of the lutrts furnished an outlet for the pus tluit 
haii accunnilatml Itetwet-n the jierlosteum and the Ixuie, I wiui 
nnaiile to <letermine. Wound to t»e stuffed daily with char|>l*^i 
for the pur[H>Hi> of favoring its tiealing from the liottom. 

De<-emlM'r intli. — For s«'vend days iiast the |>atientiias Iteen 
entirely frei> from taiin in the bead. The wound Is apjMrtuitly 
healing i>ennanently. 

January 1.1th.— External wound bus healed |)erfeetly. and 
imtient feels us well as he ever did. 
XI 
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Vniui tlilx i^Ihkh uf iiiAHtdlcl atTo<?ti(inH come probablv tb« frreater 
iiiitii)M>r(>f ffitiLl oiUHwof cardiHeuHe. ThroughAperiodof luunlhii 
iir, iiioni i>(>iiiiii(iiily. iif yeam, thtf patient t« HfTtwted with a 
clirciiild (liM^)inrKt^ If'" th« ear. The iiiiderlylnt; diseaxe Iw^nK 
fu » kIiii]iI<> [>iiritli>tit ill Roil I Illation of the middle ear. and then, 
III th<* <'(iiirw of time, nxiially throufch the liwtnimentality of an 
(>lMtnii*t<Hl Diiliet, tlie Holld elements of the dixcharffe — puit-c^lls, 
epilliHintii. detritiiH. I'hoIeHlenriii-cryittAlit, etc.— lie-in to aeeu- 
iiiiilali- III llu' atitniiii. While tlieae eliaiiKeu are takiiift pUee 
llie iiiaxtoiii ifllti iirt- iH-ini; Hteadily re<Iu(.-ed in Mize hr a t-hroiiic 
iiHii'itiH. and iiy the time that the aitniniulalInK Milid mutters 
iiavi' IIIIihI IIi<< aiitniiii, the iiiaHtoid proectM will lie found to have 

ra'iu'hiil ll iiiiilitiiin ut enmplete (K^lenMix. The natnral outlet 

liitii till- (yrti|>aiiiiiii. and oftentimeH the tympanum itself, l>ec<niie 
HO liliK-lteil np witli rlii-cHy materia), frntnulation titwne, etc., that 
coiidilioiiH an- afTiinled wliieli are fav(>ml>le to ulceratiun or caries 
of tlie HiirriiiiiidiiLK Ixnie, Tliix idn-ratioii of the walln of the an- 
triiiii will laid- pliki-e In whatever <linH-tionH tlie leaMt reoii'tanM' i« 
met with. Thf directiimii in whieh the rexJMtanee in leant are. 
Unit, iipwant lowiinl tin- lirain. and next, luiekward toward the 
liili-nil niiiiiN. In mie or hoth iif thiMe direetioiui, therefore, a de- 
htnn-livc I'arioiiH jirmt-wt may Im- ex[)ecte<l to take place, if a vent 
Ih' not t'Htiil>liKlii-<l l>y artillciiil meaiiK xufRc lent ly early to prevent 

In IhlH viirifly of maHtiiid ilixenM-. |Ndn. at timeK xevere, ix the 
iiiiihI iironiiiient r<yiiiptoiii. While in the previously dexerlbetl 
variety eilerniil eviiU'iieeH iif t)u- niiderlyiiiK tiiantoid dixeiiHeare 
ran-ly wiinliiiff. ■>■ thlx fiirni of the di.-t-aM- tliey are rarely pruM- 
eiil. III! till' otiier hiiiid, nneean iiMially lind niimiiitakalile evi- 
deiici- tlml till- outlet thriiiit;h wliii-h the piix hax lH>ei) esnipinf; 
from llie iiiiitille ear into the anilitory eanid in t(M> narrow to 
|H-niilt till- diw'ha^t^■ t<) i-waiii' friH'ly fnini the more dee|>ly xltu- 
ali'il i-(ivilii'fi. Till- pemixtenee of i>aiii, therefore, under xueh eir- 
eiiiiiMaiiii'H. Ix-eoiiieH a very ini]H)rtant indieatiim— in fiu-t, often 
till- only iiidiealiiin— of the M'vi-rity of the dit'[HT lyiliK ulcerative 
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constantlf aocamulate in it, without buring thronsli the outer 
portion of the luastoid process. As h rule, however, this is not 
practicable. In a Kencral wuj', we may aay that this form of 
luastoid diseaoe adtuitttof only one safe and eflevtive plan of treat- 
ment, viz., ttiat which conNiste in th« establishment of a free 
citaiinel of communication l>etween the antrum and the outer 
air, through the mastoid proceai. 

iLLUSTRATITIt CASR». 

Cask I.— On the 31st of Septeml^er, 1873, I was asked by Dr. 
Heniian Knapp to see with hmi. in [■imHultation. a Mr. F., a^ted 
ftfty-Beven, ana of a Mtronic const i tut inn. The liintory <if the cane 
wan briefly thif: During the previous ten <tr twelve yearn Mr. F. 
lia«l hail nve distinct attacks of acute purulent iuflummation of 
the left middle ear, from all of which ne ijuuli- a Rood recovery. 
The present attack be^an about neven weektt previously, and was 
ctiaraeterict-<i by headache and (luln«w of hearing, umicrom< 
panied by iliM-harijce, On examination of the ear Dr. Knapp 
found the eitenml auditory cumil swollen, especially on the pos- 
terior Bide: the nieinbraiia tyuipniu' iujected, an<l the mastoid 
process tender on pressure. In the progress of tile disease, ttie 
membrana tyuipani becoming uinre congested and cnnvex out- 
wardly, the doctor incised it. No pus escaped, but the patient 
experienced relief from his sufferinft for about a week. The pain 
then returned, and the iuteguments corerinK the mastoid process 
became swollen. The patient also n<iti<-e<) a KunclinK sensation 
in the ear, whenever he shook hiu head. An incision down to 
and through the nuuttoid periosteum afTordet) only teuinnrary 
relief. The iiain airafn became Kevere. At the consultation 
<Septenil>er 2ist) it was decided that |>erfonLtion of tile mastoitl 
process was the only counw that offeret) any hope of recovery. 
The [>atient, however, refused to have the oi>eration performed. 

8e]>t«mber tid. — Up to this tinie there luul been no brain 
HymptouiH. but to-day, IteinK called in haste to see the [mtient 
aurin|f the aliscnce of Dr. Knapp from the city. I found him un- 
conscious, pupiU non-resiwnsive, face Hushetl. and heail very hot; 
pulse about VM, and full -. breathlrig ritertorous. The friends 
were then williuK enoUKh to have the oiierntiou iM*rformed, but 
it was <-learly too late. The jtatient diecl the same niKht. 

At the iMwt-niurtcni examination, purulerit iHUiilar menlnfrttiii 
was found, tuicether with a free conuuunicution between the mas- 
toid antrum and thecavityof the hitcnil sinus. Tlic twofonmtl 
t<4^'thcran irregularlyshai*edcavityfllliNl with pus. The pus diil 
not extend dow-n Into the Juinilar vein, nor back toward the 
torcular Herophili. Both these |K>rtions of the vein containeil 
venous blom), 8«'lerosis of tlu> m:u<told cells. Membrana tym- 
IMUii entire. 

Cahk II.— 

health {Xcw __ ._ . ,. _ _.. 

Hhe sttites that she has l»cen siibjo't to a <IJN-lianre from the l>'(t 
ear since childhiHH). Al>out six months aiJrn a " tumor" was ills- 
coverwi in the affect^l ear. Several attempts wcm' nuule at dif- 
fen-nt times to renuive this "tuuior," Imt it coiiHtantly rt-ai>- 
IHUiretl. ( If lute slw luw ex|>erlcneetl a great iK-al iif jmin throU|rn- 
uut the entire left side of the bead. The iwJu haa been esiiecl^ly 
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«.vrre at iiinl't. ««.! at times has been aecompanieil by what she 
<lt>MTil>ea as bmiii ffver." (Ju«u8ionully she haa exitcrjeiiced n. 
Keiisatinnn... it tlie left eyeliall were being pushed out from ito 

Oh exiiniinntion the iiientiis wns found to be blocked by the 
jiivsenee of h maen of gniiiiilatioii-tiSHue. After removing the 
(,Teater iwirt of tlijs )rn>wth with tlio snare, I discovered, by aid of 
tlie pRilH', that it sprunp from the imtiterior wall of the iiieatuti. 
iu>ar tlif jtiiiction of tlie rartila);iiiout) with the owieoiis portion 
mid that itK ^Miint of orjidii was clotte to the oriflra of aiiinuH that 
leil i)iiite u ilistiiiice inwanl and a little upward aiid backward 
Ih its I'ourw the \>n>\n: wliU-h di<i not seem actually to enter the 
tnibiitiUM-e of the miu-toiil pmeesn. encountered denuded and 
rninibliii); Inine. No reilnt'SN or swdlin^ of the »kin behind the 
(■ar. MiKlerate teiideruesH on presi^ure over the liiwer part of thf 
iiroces.1 and also over that )M>nkin of the skull whith Is situated 
iriimtHliately in fnmt of the oceipitiU pnrtubcranpe. 

She WHS advise^l to ln'conie an hi-[>atlent of the Inflnnary. in 
onler that she niij;ht rtHt-ive In'tter care than (t would be po«Ki- 
lile (or liiT t() rp<-civc at lier tenement -house home. She readily 
ooiis'iitw! and was assigned to a ImiI in a seiiarate room. 

Ffbniury |:lth.— Pain still continues. Patient having; been 
ethiri/ett. the mastoid hitemimeiits werv divided, and the bone 
(KTforatiil wiih the larwr drill to a de|)th of three-flfths of an 
ineli. No |ins <ir soften<?d Iwne eneounteri'd. Anteriorlv, bow- 
ever, the iHTiosleum was found to have iMvonie seiMirated from 
the iindiTlviiitr '"'in', thus allowintcthe probe topustiea^lyftluiup 
the surface iif the liuiii' into the meatus. 

Ft'liniary Hth. — Marktil rt'llef from |>iiin. 

February liitli. — Hii-ided swcllinir and tendomcsfl in front of 
and above the aiiriile. Uotioiix of the Jaw cause [nin in the 
region "f Ih*' ear. Tem|¥'rnture nearly normal. 

February Jilfh.— Siiiir Inst note [Nktlent has had an attack of 
pyncoiH". laMinK about one hour, and retiuirjnf; the use of stiinu- 
hitits. To-iliiy Mile is in iilKint her usual eonditioii. Her tempera- 
tun- varies fn>ni !K."i' to iKi.-l' F. The iMin in tier head is nearly 
constant. The imrt.-i aniinid the ear still remain swollen. The 
lHily)Hiid tiiapui in the iiieiitus having f;rown to sueh a size as to 
olm'tmct fhefnvesf-aiH'of pus from the dei<i>erretdons, I removed 
the larirvr [wirt ..f it today with the snare. 

Fi-brnarv iJth— This morning iNitieiit had two epileptiform 
sei/un-s nf short dnrUion. The swelling in the vieiiiitvof the 
car has diiiiiiMsluil <inite noticeably. The |>aiii, however, o<m- 
tirnics. When askiHl In what jmrt of the head she felt the ino«t 
IMOn. she njilinl at once, in the left eye. licr answers to other 
iincstiiiiis wire at times almost unintcllik'ible. She would bcKJn 
ber iinsu-cr and tbcii .sro|i as if tryiUK to tlihik what else she 
m- n-maiiis at alH.iit tW P. Profuse 
It ill};. 

i now vcr>- restlei*, and force has to be 

ll.-r iiiind wanders constantly, and stw 

tioii to iinestion.i addresseil toiler. Tlie 

vani and the rinht upjier lid druo|M. 

t. The dlsi'hanre from the ear contln- 
I) the very lai-t. No jHist-mortem exam- 
.■ means of the proln\ however, 1 ascer- 
I {Hislcrior IxHiy walls of the tyui|HUiuiu 
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wore <Ienude<) and roiiKhene<1. The 1>pnt iirc>1>o jMUHecl upward 
tuul bMtkward, throu);h wliat felt like .1 kuiuII ui>eiiing lu the 
tCKiuvn t jiu|Muii, into the cranial cavity. 

1 luive vury little doubt that^ iu the caiw jutit nitrrated, an ab- 
ec«tu of the brain existed a]rca<)y at tlie time wlien tlio patient 
flret entcretl the Inlinnar>': but at tliat early |>enoil of iiiy cxi>e- 
rience with thlHcliutse)! uf cutex I did not fully apjireciate the two 
im|K>rtiuit iHiintH to which I have ulready ctUled attcutiun, viz., 
ttiat in lunnr-oontinued purulent inflauiniation of the middle ear, 
with obstructed dnuiukRe, one may confidently assume the exiBt- 
ence of K-lerotiiii (oundenHiuR <wteitlN) of the numtoid celK and 
that it is lueleiM to do anything less than to establixh a very free 
communication between the antrum and the outfide world. The 
establishment of such a free roiurimnicatioii would probably, in 
the present instance, not have save^l the jiatient'K life, >*ever- 
theless, it was the thinR which ought tii have been <I<ine. 

In the preceding description of iniuitoid dii^'aHetn, I have en- 
deavored to portniyonly well-deflned ty[Hf<it these affections. I 
will now recapitulate very briefly the main diKtiiictive features 
of these diseases, in the hope of remlerint; tluH bniiich of the sub- 
ject still clearer. The flrat variety of the inastoid diseafle— sub- 
acute, condensing, mastoid osteitis — is rt-ally nothing but an 
accompaniment of aiionlinary, ebn>nic. purulent iiiflaiunuitionof 
tlie middle ear. An acute exacerUition of such a chronic otitis 
uiedia purulenta is very often the <lirect exciting cause of a more 
than usually active condition of such n coitdeiislng ottteitiit. It 
b only, therefore, on grounds of practical utility, and for the pur- 
pose of giving greater pniiiiinemvto the idea of a I'ondensing os- 
teitis, that I feel justifii-<l In tniitiug it an a KctHU^ite form of mas- 
toid disease. It diHW not imme«liately threaten either the life or 
the health of the patient. It may not even cause |>ain, aiul under 
such circuiiutaiices we are not likely ev(-n to liave our attention 
drawn to the fact tlutt the (Unease is preseitt. tu a few instances, 
the single symptom of i>ain l>ecomeH a prominent feature of the 
disease — so prominent, indec<), that we may l)e obliged to resort 
to oi>erative interference in order to secure for the jkatieitt the de- 
eire<l relief. Here, then, welmvea well-<lelliie<l and very imjmrtant 
accompaniment — if not tyiK.' — of mastoid disease. IJut its imiHir- 
tance does not cease here. Thechief result of (his condensing ostei- 
tis is the I ibl iteration of the pneumatic ei-lls of the nnistoid pronws. 
Inulcerativediscaseof the antrum, therefore, this condensing ost<>- 
Itis plays an im()ortaiit i>art. It eoiinuonly ]>revents the develop- 
ment of certain syniploms which an> of gn'at diagnnstic vidue, an<l 
at the same time it interixwes a solid wall of lninelM-twt-en the cav- 
ity of the antruni and the outer nir, tlieri'liy greatly enhancing 
the serious character of an ulcerative inllamiuationuftlwt cavity. 
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The second and tliird varieties differ in these respects: in ) 
former the pneuiuati<^ cells participate in the influiiiiiiatioD of 
tlie antniui, while in the latter they play no part b« a seixinite 
Hj^teiii of cavities, but a very important one aa a wall of bone , 
impeuetruble to ulcerative processes. 



In addition to the BymptoHis ordinarily encount-ered In these 
c&^ett there are otiiers which occur oidy in exceptional cases. 
Thus, fi>r exatuple, partial or complete paralysin of the fiwial 
nerve snnietluies develops durinK the projfresa of either the second 
or the third form of nuistoid disease. It is probably brought 
alxiut by the pressure of an efTusion that hafi been poured out 
into the bony canal throujjh which the facial nerve passed. That 
such BJi effuidoii should take place, shows that the intlaiumatioii 
of the bone in the vicinity of the antrum has reached a serious 
degree of activity. The symptom is therefore of decided dhig- 
nostic value. In some cases peniianent paralysis remains after 
the mastoid disease has entirely subsided, while in others every 
trace of the i>aralysiH disappears in the course of a few weeks. 

Sometimes the tissues on the side of the neck, a short distance 
below the tip of the mastoid process, became inflamed, and swell 
rather rapidly into a hard, flattened, and very sensitive tumor. 
The skin covering this matted cjike of inflamed glands and other 
soft parts lying outside of tie muscles of the neck, is red, (ede- 
matous, and flmdy adherent to the underlying tumor. I have 
Bometuues observe<l tluit tlie development of such a swelling 
takes place simultaneously with a decided subsidence of the pain 
in the mastoid region and side of the head, and for this reason 
I have been disposed to believe that some of the acrid secretimi 
contained in the antrum or pneumatic cells must have found a 
way of escape through one of the canals for the mastoid emissary 
veins, thus diminishing the degree of pressure within the mas- 
toid process, and at the same time exciting, by its acrid propertiw, 
a sharp inflammation of the tissues into which it flrst escaped. It 
is also possible, as suggested by Dr. J. Orne Green, of Boston, 
that a phlebitis of one of the mastoid emissary veins may be the 
of such a swelling of the soft parts below the mastoid proc- 
ess. By the frequent application of hot flnxseed-meat poultices, 
1 have known such swellings to dis|inrse without the develop- 
ment of an actual abscess. However, if pus forms, the knife 
must be used. 

In several cases I have olwerved the development of an absoeaa, 
or at leest of a circumscribed area of inHaiiimnlion, in some part 
of the scalp of the corresponding side of the head. I t)elieve that 





UlSEASKS OF TilK MASTOID PROCESS. 3S7 

ftny part of the scalp tiiay become the Beat of Buch an abscess, 
or of HQch a locaIize<l inflammatory swelling, as 1 have encount- 
ered them in very different reK>onii, viz., in the vicinity of the 
occiput, on the very top of the head, midway between the top of 
the head and the mastoid r^on, and in the temporal reffion. It 
seems to me reasonable to suppose that the Ij'uiphoties carry 
some of the ncrid secretions from the mastoid cavities to these 
different localities, thus starting, by transportation, new centres 
of inflammation. In opening tnich abscesses I have sometiiues 
been aimoyed by the profuseness and obstinacy of the bleeding. 

Septicieuiic inanifestationB ore not common in mastoid aRec- 
tions, nor yet are they by any means rare. Their occurrence 
tnay be interpreted as signifying obstructed drainage from the 
Inflamed area, with consequent entrance of some of the products 
of inflammation into the circulation. The ucnte inflaiumation of 
the knuckle, in the case narrate<l un i>nge 31H, appears tu me to 
have been a septicsuiiu phenomenon, due to the lodgment of a 
minute ueptic mass in one of the capillary bloixl -vessels of the 
part; this septic particle having found its way into the circula- 
tion through some ulcerated blood-vemel of the mastoid antnitu 
or neighboring cells. In a few cases I have observed, when the 
disease was at its height, the development of a cough, which I 
interiireteil to signify a septicvmic or pynniic condition. One or 
more chills, or a sense of chilliness, with fever and sweating, were 
further characteristics of these bronchial attacks. As some of 
these cases nfterwanl recovered, despite these very serious symp- 
toms, 1 am convince«l that Bchwartze's rule, nut to operate when 
pyiemia has set in. must be somewhat nuMlifled. In the main, 
the rule is pniltably a good one, but it should not W allowed. In 
certain exceptional cases, to deter us from i*ertorating the mas- 
toid pro«vss. 

As a rule, the body-teinperatare iiiay be taken ac n measure of 
the activity of the dlseaxe in the mastoid process. This is par- 
ticularly true of youthful subjects. In adults, however, we must 
not allow ounw'lves to be lulled into a sense of security by reason 
of the absence of notiireable fever. In one of my cases, which 
teniiinateil fatally <prol>a)ily from abscess of the brain), the tem- 
perature, during the Inst thirteen dnyN, did not rise above 100" F. 
until shortly before her death. l>elirium does not necciwarily 
Indicate a fatal issue, ('onm and strabismus, on the other hand, 
are more grave symptoms, for they point clearly to the develo)>- 
nieiit of intra-croQial processes which are quite likely to termi- 
nate in death. 

Trratmrnt. 
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upon to treat, the course whkh wc ought to pursue lies eJearljr 
niarked out before us. We sliould ask ourselves, first, this ques- 
tion : Is the outlet (or the (IJuvhari;^, by way of the eiterniil 
aiiilitory ranal, aw free (ut it ean he made hy any rensonable o[jer- 
ative iiiterfereuneT If olitttructioiiH still remain, — if granulation- 
frrowths or mtusaes of epidermis uiid pus block the way, or if 
the oi>emn(; in the iiiembratia tympaiii be too small, — these hin- 
drances should be removed. This advitxt, however, must not 
lie iiiterjtreted to mean that I approve of excision of the M>ft 
parts or of the oskIcIcs for the purpose of iinprovinK the drainain- 
from the antrum in ctt^en of tuiute Inflauiuuvtion of the middle 
ear (whether primary or gniftcd upon a chronie 8ubacute inflaiii- 
mation,-is of no prcat conMequeneo). This idea of securing better 
drainage from the antrum by way of the external auditory canal 
at one time seemed very foiwinatinR to tue, and I accordingly 
made Iwld to give it a trial in tno soniewhat sbiiilar eaeca. The 
resullH, however, were disastrous. In one of these etittea I vtid 
Hmteeed in iiii)>ruving the dntiniige a little, although to a far less 
degree than I anticiiuitcd ; but I also hiul tlie misfortune to de- 
stroy the heiiriiig of that ear, presunialily tlirougli dislocation of 
the staiiedio-vestiliular joint. The blee<ling from incisions made 
in the inflamed soft jiartH at the iH>sterior end of the tyuiiianic 
cavity is apt to lie profuse, and after the first step in the cutting 
we are obliged to pri»ceed litentlly in the dark. Henw the great 
risk of encountering the very wimc experience which I eucount- 
ered. In the i<eciind of the two cju<es referred to, the hiemorrhace 
wim tut profuse from the swollen tissues that I only iiartlnlly sue- 
ceeiled in ittij)roviiig the chunncl of cuniniuiilcation 1>etween the 
antrum and the external auditory canal. Furthermore, the reae^ 
tion wasNi>|>nini)iI andso violent that iuthecourseuf two or three 
day'H no trace wbat<'Verof tliaojH'ning whicli 1 had made could bo 
discoveretl in tlie inlliimed and swollen soft parts. The patient 
insistfil on n-luniing to his home, mid within less than a [ort- 
nigbt from tlie time of the o])eriiljon the news came that he had 
succui[il>t><l to 11 iKiKJlar meningitis, which nnm involved the con- 
vex j>(>rtit>ns of the brain. Had I mlviw-d the onlinary plan of 
pnK'iilure, the |M'rroralii>n of the mastoid process, instead of the 
iiKire iiiiioceiit-liHiking but really more tlangerous short-cut 
niellioil. I fully bclii'vc that my patient's life would have been 
wived. Such exeisiiins can oidy 1h! nia4le with some degre« of 
Mifely in iudividuuls whoso eiuv are jierfectly free from active in- 
flanunatlon. 

Our next i|ueHtii>n xluiuld 1m> : To what stage has the inflam- 
nuition of the miiHtoid Ktruclures pniin^'SMilr H we have rcam/n 
to l>clieve that llic jmrts arc siitiply cuiigi-steil. we may tnist 
to the Bpplicutioii of from two to five lc«'hcH, according to tlie 



DISEASES OF THE MASTOID PROCESS. 329 

age and Htreneth of the patient, and afterward to a thoroughly 
carried-out syuteiii of hut poultioliiff. The loeohes may all be ap- 
plied directly over the rnoi^toid proeoss, or wiiiie of them may Iw 
applied at tliat |H)liit and the others directly in front of the outer 
nriflrc. an cliMte oh ]NMwil>le tu the trntnn^ Ati I have already stated 
elwwiiere, Biicon'H artifleial leech may be used with at Icaitt equal 
advantiu^insteaduf the ordinary luedicirud leeches. Rest in t>ed 
in afarnioreiui|iortant featureof the MucccMsful treatment uf thct»e 
acute alTectionit of thee-ar tlian is (^iicntlly ttelievetl. On the other 
Iniiiil, if ouruiindii are somewhat in doubt attuut the wisdom of 
truHtinft to these Himiilerand less powerful measures, or if we have 
tried them and they have failed to relieve the iiain, we should 
promptlyreftorttoa" Wilde'sinclsion." Inthiaoperatlon, tbeskin 
and subjacent tissues, hicludhi); theperiosteum, are divided by an 
incision eiteiiding front the ttase very nearly to the ai>ex of the 
mastoid procew. the external wound measuring from three-fouHlui 
of an inch to an inch in len^h. If the jHitient's head is in the 
erect position, the |N>int of the Icnife should be intniduc«d into 
the skin about on a level with the up|>er wall of the external 
oriflceof theauditory canal. If we begin the incision higher up, 
we shall 1>e apt to divide a branch of the [losterior auricular ar- 
terj'i wliieh ustmlly erodses the iMine at uliout tlmt level. On the 
other hand, if we make the incision a little too far forward, we 
may nick this arterj- or indite it longitudinally, and so prepare 
the wny for the development of a false aneurism, ajs has alretwly 
twice happened, once In my own practice and once in that of 
Dr. Charles J. Kipp, of Newark, N. J. After the blt>e<ling fn>iu 
the wound has censed, — and, within reasomthle limits, the more 
protracted and the more copious the bleeding the better, — I usu- 
ally introduce a sinidl tent well siiieare<l with vaseline, for the 
puriMMiii of preventing the wound from healing by ftrst inten- 
tion. Hot flitxsecfl-tneal |>oulticcs sliould then be applied to the 
mastoid region as often as may be toun<l neci-ssary to keep the 
IHtrts warm and moist for a contiinious iN-riiKl of three or four 
hours. As Sir William Wilde, of Dublin, Irelan<I, was the first 
to call attention to tlie <le<-ided rentruiiung influence which such 
deep incisions of the nutstoid integuments csert uixni an inflani- 
maliOQ of the body of that Ixme, it is eminently pniiter that the 
name of "Wilde's incision "should be retained for this m wit effi- 
cient theraj>eutic pnicetlure. 

Finally, in those cases in which the |)ain'has (lersisted steadily 
forsevenit days, and Ims iierhajw resistwl all the measures that im»y 
have been Mlopt<sl for its r(>lief, — and in whicli all the liM-al signs 
point quite clearly to a serious d(>gn'e of inflannnatlon in the 
body of tha mastoid pnx^-ss. — we shmdd prixt-^i] without further 
delay to efltabUah a broutl o{iening in the outer jiart of this l>ony 
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pmiiiineiii'e. Ik'foro ilescritiinft in detail the procedures by which 
Hiicli nil oiwiiint; iiiAy be extabliHlied jn the bone, I will rehcanw 
briefly 

The Intliiralt'onx for Renorting to Perforation of the Mastoifl 

Schwartie, of Hnllt', in Prussia, who has pmbably had a larfi^c^r 
FXiMTioiiii' ill o)teniti(iiiH ii{>(>ii the inastoiil procexs than any other 
Burgroti liviii(Ci \.&y» down the following rules in regard to the iii- 
dicatiuUH which call for perforation of this bone. I quote them 
an tliey are ifivon by Dr. J. Orue (ireen. of Boston, Mass. 

"1. In acute in Hum mat ion of the cellN, with retention of pint, 
if UKlematouM Hwelliiig, pain, and fever do not eubside after anti- 
phloKOHis and fn-t' incision. 2. In ehronlc inflainniation of the 
iiiiuitokl process with aubucute (|>enosteul) abiicesBes, or fistulie in 
the niotttoid. ;t. With a wmnd cortex of the niOBtoid, on account 
of cholesteatoma ta or (lurulent retention in the middle ear, 
which cannot otherwise eticupe, and with which symptoms ariiie 
showing tliiit the life of the [uitient is in dnnger; or when a con- 
gi-stive ahs<i<sH has formed in the upj>er posterior wall of the 
meatus. 4. When the niatitoid iip]>eurs healthy and there ia no 
pus in the middle ear, but when the maistoid is the seat of long- 
continued and niiendurablc jiain whieli other means fail to relieve. 

■■ The oiHTtition is of iloiihtfirl utility in old. incurable middle- 
ear secretion, when no syiiLi>ti)nis of inflainniation of the mastoid 
nor of purulent n'tention in the middle ear eiixt. It is eontra- 
inilieat<Hl when there tin- iMwitlve symptoms of already existing 
nu-ti)statie pj'icmiit. or of sevondary meningitis, or of cerebral 

My own experieni'e leads me to exjiress my entire approval of 
B<-hw(irt*e's rules, wiih the exception, jierhaits. of that relating to 
ciises in which meningitis or metiistatic pyiemia has developed. 
Further <iu, I will refer to this iHiint more imrtieularly. How- 
ever, when we come to apjily any tlxwl set of rules, at least in 
{)rivate jiracticc, we shall Hud that nil sort.s of eircumstanees will 
comiH'l us to uuxlify them somewhat. Among ciises of ear disease 
in which the miistnid [ircicess is more or less involved, there are 
sui'h great dilTerences that one may correctly say that no two 
eaM>s iiri' ever exactly iilike. This cinrunuitance renden It ex- 
eiHHiingly diflii'ult to formulate rules which are likely to be of 
nnich use to one who sii-s mastoid disi'ase rarely. Hy aid of the 
llistorj-of tlieejisi-, iind of the condition of the drum-membrane, or 
rather of the visible jMirts in the innntHliate vicinity of the drmn- 
cavity,— and hen' 1 h.-ive referi'nce esiH-^-ially to the up|>er and 
jmsterior luirt cif the cuIuiicouh lining of the auditory canal in 
close pn>\innty to the dr imi - men ib nine (r'.c, the skin eoverlug 
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timt |M>rtion nf buno whicli ootiBtitutca the bony floor of the 
antrum) :—>iy aiil, furtlieriiiore. of tlie condition uf the skin cov- 
ering ttie lufuttuid iiruccHD ititelf (rediiww, swelling, tenilemeflB); by 
ai*\, tu H slight (k'ltrei-, of the thonuo meter; by a consiiieration of 
tlie tiInt^ wiiicb has elapDcd »int^ the ousct of acute oyuiptuiiu: 
In II won), by tiic aid uf all thi-HO tliitifnt we iiuiist endeavor to 
onuwer tliis queittioii, Hati the iiiflaiiii nation of the middle ear, 
aiitniiii, and coiitniuniuitlni; boiie-ouvitieti i>roKr(i<sod mo far, and 
ociinirvdHuch ii tiioiu<>iitum of virulence, that we may feel reaaon- 
ably ronllilent that none of the simpler therapeutic measures— 
Huch iiH leeching, iionlticinK. Wikle'tt inci§ion. or the free uw of 
the knife on tho ilruiti -membrane — will sufllce to arre«t the proR- 
ress of the ditteaMO, to wnnl oft the dangen which at this late 
Bta|:^>are aMwx-ittted with It. and to restore the [tarts to heallhT 
Bouie years U|^> I formulated what I thought were verj- dimple 
and practieal rules for Kuidance in the matter of operating on 
the inoMtoid proceiw. Further experience has taught me that, 
while in the main thexe rules will be fouml useful, iu not a few 
excpptiuntd cases they will not be found to be adequate. These 
ruleM, which had reference only tu eases of comparatively recent 
origin, are as follows: 

" In the early stage of the disease, when there is persbtent and 
rather severe (Ieej)-seate(l |>ain, jx'rhaps invoh'iog the entire side 
of the head as well as the parts innnediately surrounding tlie 
ear, and when there is teitderness on pressure over the mastoid 
process, and pomibly also a little n-dnow uf the skin, we should 
apply to this region fruiti four to eight leeches, aeconllng Iu tho 
age and vigor of the jHiticnt. If the loss of bloovt has not pro- 
duee«l any decide<l depiessing etTei-t u]*on his strength, the after- 
bleeding may be allowed to continue for half an hour or one 
hour. Wiinu fuineiitalions should then l>e kept applied to tho 
mastoid rcijioii for sevenil t-oiise<*utive huiirs. If these measures 
foil to afford the desired relief, or if, after tht^ la|>se of say twenty- 
four hours, the jHun is found to be as active as it was Ifefore the 
leeching, a Wilde's incision should then be itiaile without further 
delay. Finally, if this proctiilure also fails to relieve the |iain, or 
If it relieves this symptom only tein[>orarily, an o[H'ning should 
as soon as iHMsible In- t-stablishetl in the mastoid pmcrss." 

The question might Ih- ralsc«l by some physicians, whether 
they should interpret this rule as meaning tlukt, in the event of 
their failing to alleviate the iHiin by the other meaaures enumer 
ated, tliey ought to iM>rforate the mastoid pnteess as t-arly as on 
the fifth or sivth day after It has shown signs of tieing infltinied. 
As a matter of course, the rule is not to U- fulluweil blindly, nor 
without due consideration of idl the tai-tjt ii>nnecte<l with the 
cose. Circumstances unduubti-dly may exist which would render 
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it <l«eu«l>I« lo mralif T the rale. For iiKUkarr. Ibe rondition of 
tlw- ext^msl )ui-lii> -ry ranal ct ilrafu-tuenibrmDe. od the Bfth or 
triith •lay. loav W farh ivi <•• r*-ailer it adTisable ihkt we should 
Xhf-a litrTi/ti^ >[ire4:ifd acleaiioti to thi» mriun before we adopt the 
O'Ti'-liiwoii that thf- ir.Asiojil |>rr«e»« rhoald bepetfmted. But if 
Ml ••afh valiii <s-[itm-iiniii-aiini; n^eoas exist. I beliere that the 
^^.li-T th- .-iiffTiti.Ti i? p.:-rfonu«l the better it will be for t!ie 
|tati>-iit. In ai-t-i;il )>RWTi<-e. it will rarelv haf^iea that, in fotlow- 
bii: till- ml.' uhi'-h I havt- lai>l ilown, and which b eeeentiallv the 
liaiiie aft ttiAt whi'-h I giubliiheil in 1*^73. we shall find oorselveA 
caIIhI oii-.ii f. |»Tf<>rat«f the hfiie ac «iriy at on the fifth or nxth 
liny. Thf vt;,-..rr.ii.s enipln>iuent of leeehe? is nftuUly followed by 
a r>-mi!v.i'iri of the (lain for firim one to two or three dayii: and a 
still iii<.rf pmtnvt^l lull is apt to follow Wilde's incision. In 
thL- wiiy the ipitxion ot an oiiemtion ujkid the bone does not 
u.-rially prvx'iit itw^lf (or serious consideration before, say, the 
tf mil ilay. m the (-.irlitst. 

In all i-aw-s of f<>iiit>anitlvely recent oripin we most not toi^t 
one Wfll-<~taliti-lif<l tiict. namely, that the majority of them will, 
ill dill' way or iiiuitlii-r, t.'el well without the aid of perforation of 
the Ih.iii-, In -Jitiiv. rn^ivery will take place after week)< or even 
iii<iiit)i.» ot Miff^riii;;: in others, it will take plnre throu^ch the 
estalilii-hiiK'iit of n li.tnia Ix-hind the ear. aiid this in tiiru may 
IM-rsiM for iiiitiiy moiiili!'; mniin. in otlnT». reeoverj- indeed fol- 
lowf.. but iiiily iift'T im'imritile liamaiw 'i'"' t>wn done to the 
iK'iiriiiif^ ritiiilly. ill it r>'W iiidividiiaK who are bleewd with un- 
uHiiiilly Uriif tiiiu-toici pneumatic cellj', which communicate freely 
witlii'iu'li other find with the antrum fsee Fin- *1), andareaepa- 
rjitiKl Irnui the outer iMTioftemii and inteirumeiitB by only a verj- 
thin Ijiiriiiiii of tmin; a siHHit« neons recovery (through Hoftening 
of Ilii-oiiivrslieUof Ume and e«-ai«e t>f the pus by way of a fla- 
tiilouN ehiiiinel in the >:kiii ln'hliid the aurieM will take plare 
pniinplly iiiid witlmut iM-niiiuient diiiiia«e to the hearing. Aa 
there are no hlalisliis ;it hjiiid whii-li t:ive the exact pIv>portion of 
<l<-altiH lo n-.-ov.rieh aiiionn the i-imf of a.-iite mai-toid disease not 
treiit.-.! hv the ojH-rative meth-Kl. it is not (Hwsihle to «how, by 
Itii- statihiieal tlioii. exactly li.)w urgi-nt is the ueed (or opera- 

If delirinui drowt.in.-KS. or liniitwl piirdysis develop in a caae in 
wlii.-h iiidirint.' ("■•.ih its hist.>r>- an.l fn>ui the coii<iiti..n» obserred 
ill th..' .-nr w.- have already .■oiw-lu.l.-<i that iK.r(..ration of the 
uiiml.iid pr<«.-ss w.>uld Ik- a nw-ful pn)ee.lure, we Khali certainly 
U- i.iMm.Hl In 111.- iinw-m-eof these new symptouiH. in plaelngtho 
iintencv of '..iH-nitive inlerfereii.-.- in a much stronRer light; that 

Is we iiiav now u ■sllatinnly »t«t« that with.wt the oia-ration 

Ihoc JSh :.f Ks...very are likely to bo verj- -mall. We shall aUo 
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be jutttiQed in udviBiuK the operation with the same degree of 
urgency in a similar caae in which pymuic Byiuptoius have de- 
veloped, even though coma, delirium, and paratygiu iimy be lack- 
ing. Schwartze, it will be remembered, e&ya that the operation 
is " contra-indicated when there are pueltive HyuipUnusof already 
existing metastatic pynmlo, or uf secundary meningitis, or of cere- 
bral abaceaa." If the HymptouiH of any of these conditions are 
really poeitive aiid well-defliied, in a case that in otht-r respecta 
seetns to require operative interference, I aliuuld oertainly feel 
that the time had gone by when a useful purpose would be sub- 
aerved by making an artificial opening in the mastoid prooesa. 
On the other hand, suucet«ful refulta have followed mastoid 
operations in individuals in whom the symptoms of meningitis 
or of pyemia were fairly well marked. It \a tliert^fore Important 
carefully to weigh the circumstances of each case, and not lightly 
to reject an operation which may tiave lite. 

Finally, I believe that the operation should be tiTged as indis- 
pensable to life and health in thoee cases of chronic discharge 
from the ear which have been characterized by frequently recur- 
ring and severe attacks of pain un the same side of the head, and 
in which our examination leads us to believe that ulcerative 
action, with insufBcient outlet for the pus toward the middle 
ear or the external auditory canal. Is going on unchecked. In 
caeea of chronic dlachorge from the ear, however, the question of 
when perforation of the mastoid bone sliould be resurt«d to, is 
far more dilTlcult to answer than in the acute cases. The tender- 
ness on pressure liehind the ear, and the redness and (sdema of 
the skin in this region, are very often, if not generally, lacking. 
In these caseii, therefore, we are obliged to full bock upon the 
previous historj-, upon the appearances presented by the drum- 
meuibrane and neighboring parts, and upon the presence, never 
wanting, of deep-seated pain. 

Here, then, are three classes of cases, some of them of acute 
origin and others of a clironic nature, in which I l>elieve that all 
good HurgeouH would be of one mind in regarding the operation 
as ailvisa>)lo and luore or less urgent. But there are other cases 
in which Schwartze and other snrgeons — among whom I should 
wish myself to be included — would also urge the necessity of an 
operation: not twcause they believe that without it the patient 
cannot recover, but simply Itecause they believe that it offers the 
speediest an<l the most effective nieans of putting biin out of 
danger, of relieving him from his suffering, of preserving the 
hearing of tlie affected ear and of restoring him to health. In 
consultations I have, a number of times, been overruled in K^card 
to this jioint, and liave then sometimes seen the jiatient get well 
UDder the employment of less radical therapeutic procedures. 
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In iiiodt or th*se ra:<es. however, the iwo\-er>- has been tedloiu 
an<] the guitieut lia» sutTeivd. m* it tieeii)«d lu lue, a Ri«at deal of 
uiinectvs^y |>ain which the uperatiun would liave prvveDtMJ. 
Al oiie time, ufter two or three eiperieiu-es of thin kind, which 
occurred withiu u i-uiiiiMiratirely short period of time, I made up 
uiy uiind that I would mlopt a potiry of delay, and not operate 
until it wan reii^onnhly clear that nuthiiiK Imt the perforation of 
the lK>ne woiikl put the imtient out of tbnt^r Shortly after 
this I was ciilkil to !<m> u vouiik luan who had been suffertiifr 
with severe pain iit the ear for a i>cri(>d of nearly foar weeks. 
There was pus In the tiiiddle car, but the tlniiii-iuenibrtuie. owinff 
III the tiuiKliiieKi of its textuivii. hud not ruptun><l. and ooiuie- 
(juentiy there had l>e»'u no visible di«*har|7e from the ear, Tliere 
was luarkeil tendenieii^ and reibiesti uf the mastoid integunientA, 
and unirked redness and swellinj; of the iHwterior and upper 
eutaneous wall nf the auditory eanid in the vicinity tif the drum- 
luemlimne. Taking into (•onHderntlnn the long duration and 
the severity uf the iBiin, and Ilie kK-al evideneeo of Inflannuatlon 
invulvinir the niastoiil cells, I made uj) my mind that the only 
pn>|>er cotirw tn pursue was to make alt npeiUnc iluwri to the 
antrum, thereby n-licvin^ the {Mirts of all tensioti, establishintr a 
free anil morv dinvt mute fur drainage fn>ni the inflamed ivfriun, 
and so nlvlni; my i>aiicut. as I thou«lit, the best ehanee of recov- 
eriniihisht'althanil his hearing. Myciiuratre. however, had been 
so weakened by the mi-nt nbiilTs wliicii I had expericnee«l. that 
I simply :idviseil paracentesis uf the druui-menibrHne, a Wilde's 
Incision. aii<l |H>ulticinp. These mi>asunv were carried out and 
the juitieiit sjMtMlily iinpniveil. In fact, ten d«>-e after tliiK date 
I found linn feeliuir so well that I di^'otitinuetl luy visit*. Five 
<Iays later, Iniwevcr. I vas sent for in Inistc, and found that tlie 
INitient. after a dancing; i>arty. had Ihvii s«-izeil with severe iialn 
in the all«-tiil ear and thmnirhuut tiif entir>> side of the lieatl. 
He had jmssiil a ni^bl of ^ulTcriii)'. Iiis temjKTature washi^h. and 
there wasa little tenderness over tile nia>toid priK-ess. Thistime 
I unhesitatingly urpil the desirsihility of an oix-nilion. and it 
was iH-rfiTmi'd on tlii' Mime da>-. T() my (-reat Miri>risi>. 1 founil 
that the cntm' niHsiuiil prtHtw. which was ime nf minsmdiy lafKe 
siw, was (Ninverii-"! Into an nlwcss cavity, all tnwes uf mastoid 
cells having alr>'ady dlsai>iKan-il. Fnmi this thiie forwanl the 
IMiticnt iiiiulc a ra|ijd ni-ovcry, hut during the ynirs which have 
since elapmHl lie hits in many ways acted so stntn^ely. and so un- 
like Ills fiirnier s>-lf. as to leail lu the U-lief that the brain most 
have eX]N>rienciiI sume slight daniat.'e durlnif the weeks which 
ela[>sc<l while this aiiMi-Hs Wiksdcvek ipiui; ui its Inimodiute vicinity. 
Ttie caw.- just nurrattil is not the only one in which 1 have 
l>een Huri'rlse«l to flnil a im-at disiiarity Iwtween the ualward 
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iDonifeetationH of miuit<>i(l dispiue, ani) thuee round aftc>ran open- 
ing tiad bc«n mtide in the bone. In (net, on two imm^ahjoiu, in 
casex of quit« revent origin, 1 found no rednexs of the iikin behind 
the ear, no tendeniiiia on preMun*. and do deuionHtrable swelling 
of the iiartx, and yet, on perforating the bone, I found it to be in 
the condition whicli I have just described. 

In the light of all ttipM! fiu^tit, 1 ain convinced that it is not 
practicable at the premnt time, nor la it ever likely to be practi- 
cable, to foraiulate a rule by nieane of which we Mhall alwayH be 
mire when the proper time hue arrived fur oiteratfng upon the 
uiOHtoid bone. Every surgeon will have tu deci<lt- fur hiiuxelf, in 
each individuiLl cose, whether or not the o]>enition in question 
is called for. If he must err either way. It is far letter that he 
should err in the direction of ocowiouully operating when, |>er- 
hapK, on operation luight l>e di)<]>eti>>e<i with: fi'r to err In the 
opposite direction moatiit the lowt of a life tluit probably might 
have been save<l, ur at leayt the infliction uf u chronic aud ditia- 
greeable aftectiun of the ww. 

Steps of thb Opkbatios, 
7^« External Ineinlnn. — The hair having been closely shaved 
from the side of the head iniiue<l lately a1>uve and behind the ear, 
the Incision in to be begun at a jjoint on a level with the t€)p of 
the auricle and on a line (vertically) with the oriflce of the exter- 
nal auditory canal. At flrat the knife should be carried a short 
distance Itackward in a. horimntal dire<-tion, and then it should 
be tunied so an to cut vertically down an far as to the tip of the 
maittoid procetn. SutDcient preiwure should be made with the 
point of the knife to dlvjtle the i>eriosteuni throughout the full 
extent of the Incision. In thiH manner we shall obtain a Bap 
which uuiy )>o dissccttHl up fn>m the underlying bone, thereby 
freely ex))oelng the latter throughout the entirt- area in which we 
desire to carry out our oiterative proceduren. The i>oet«rior 
auricular and |>erhajM( one or two other tiiinor arteries will 1>e 
divided by the incision, but it Is an eaiiy matter, where we are 
dealing with such a Hap. to ligate the blooding vosnols. There is 
alM) apt to lie a copious oozing of bliHKl fn>ui the wound. To Mtop 
this troubleHonie blec<liug It is well to luivo at hand a large vesw'l 
tlllod with water as hot as the hand can Ikiif. Ity fltlinga sponge 
with this hot wateraml wringing it out ovor the wound, the bIet-<)- 
ing can usually be controlled in the c<iurse of a few minutes.' 

■ In thin conn>«tl>ir I mts mpotlnii aclrciiiniaiincp whh'h hM MtnMHl mjr atlm- 
tkiD. I rrfrr to tlm rHptd di>>pliipInMit i>f ■ Trrr iniirknl ilKlf rpniv In llik.'kiv~ 1— - 

• 'hdoppiMlUMiltcnia' IhuwiBiiul Ilu> uitcrlur llii nr Hn]! Hiiiiirt' •- 

(wki- the thk-knFai nt Uie puMirior imp, in t1ii> iiiurw ut a: 
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A ('timpariunn nf the tim Melhndu of Perforating the Mastoid 
Pjij',e*v.— Till' next wtf [> in the i.jwnition is the i>crf oration of th« 
bone luid luin' in the manner ju!it xtuteti. Before deuuribinK how 
thiit pcrforution \n to lie made, it will l>e well for us to rehvartto 
briefly onet> more what nueh an o|>ening is expected to accoiii- 
plitth au<l to enunienite tile didereiit ways in which it uiay be 
made. Tlic nuiin oliJM't to be xet-iired by an oi>erBtiun U|Hin the 
inuittoid iHine is tlie eHtal>lit<liment of freo drainage from the 
antrum, i.e., from the middle ear. Free drainage puts a stop to 
the daniterBof atoo Iod};- 
^ continued intro-tynipa- 
le pressure, and aftorda 
1 easy effress to any de- 
ijKtjinccs (cheesy pus, ca«t- 
1, uiid necrosed fra^nents 
of bone) that may be lod^^ in some 
{iiirt of the tynij)anic iiyBtem of cavities. 
ThiHol>je<'t may l>e attained in two wayit: 
I direct <'yllndrlciil <;hannel of aiie- 
(jiiato KJie may l)e made in the l>one, 
ilown to the anlnim, by means of atniit- 
uhly constrncttHi <irill ; or (3) the outer 
[>ortion of the proceMs may be chiselled 
iiwuy in such a manner that the wound 
in the botie xhall represent niuKhly a 
i^liallow cone, the K-ute of which comtt- 
]>[>iids with the outer surface of the mns- 
toiil proii'ss. while the a|)ei reaches into 
(he initnim. Doth of these metlujiilH 
have lK-<'n thonm^hly tried, and it luu 
been shown that just as good results 
miiy 1h' Ke<-nr<Hl by the former as >>y the 
latter plan of pnioe<lure. Hitherto, I 
Imvc l«i>n a slninKoilvocate of the ein- 
jiliivinentof the drill (the iiattcm chowii 
in i'i^. ><1)). for the reoMiuH that (t HimI 
I Ih- a th<)rom;h1y sufe ini'tniment in my hamlH antl 
■i.llcjit.'ucfiihiitlluMiurationof tbesulisequentheal- 
lbc aviToKC, much shorter than in the cased in 
il 1h-<>ii nwed ; and. flnnlly, that the result I ng scar 
s fur less [-iinspic'uous than that followin); the 
1. Fnrlhention-. thearfrnmentsbmught by the 
liter o|ienitic>ii ikfniinst the employment of the 
II wen' HO i-<>ns|ii( iiously unfair, that it was dirflcult for me not 
'NiHtuw' llie cause of the drill more wannly than I might othei^ 
e havedonc. .My attention, however, has recently beeu colled 
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to one or two Aspects of the question iinilpr discuttition which 
kuul )iie toa<luut that on the whole theeiriployiuent of the chiael 
or iJTouge is the prefeniblo pliui of operatiiif;. Here are two of 
the )Niint8 referretl tu:— The operation must often, perhaps in 
the majority of instancies, be perfoniied by men who do nut own 
a suitably constructed drill, and who, licsides, are probably not 
so faiuiliar with the anatomy of the teta|>oral bone that they 
may be sftfely truMte<l to bore into it to the depth of say three 
quarters of an inel). Hence on operutiuu lilie that with the 
chixel, in which every step of the procedure is conducted in open 
Bi)j;ht, is rather to be recommended for general use than one in 
which the correct ^idance of the drill depends ui>on individual 
skill and knowknlt^e of the anatomy of tlie luirts. The second 
orifument is based on the fact timt the <-h]iiinel established by 
the drill may provide aiiqile dniinripe • 
for the antrum and middle ear proper, 
but nuiy fail wholly to drain some 
isolatetl coHection of ptis in the luaii- ' 
tuid procens not tiiu<!he<i by the in- 
strument in its inwanl course to the 
antrum. The (treat dentruction of . 
bone-tissue necessitates! by the con- 
ical shaiic of the oi>ening made by ' 
the chisel, renders it almiist Impossi- i 
ble for any (Sillection of pus to re- 
main isolated nn<l uni)])ened after * 
the antrum has licen rc;u.-he<].' For 
these reHHuns, therefore, it sceius to 
me wiser that the ilrilliuK operation slumld (five placit to that 
by means uf small <-hiselH luid Konges.' 

A complete set of chlNcIs anil ^tut^^es, suitable for the oiieratinn 
In question, is shown in themvunqNtnyini; fltrun-. iHg. 01 reiire- 
sents a form of mallet which may lie conveniently and effectively 
used in driviiif; t1iechiKi-Is. A wtHideii imc, however, will answer 
the puri>oHe lUmost C(|ua1ly wi-ll. In ciittint; uwtiy the bone, in 
tile llrst iHirt uf thiMiiK^niliiiii, thci'liiHcl F^lumld l>e phice<l oitninst 
the imter surfivee i)f the pnM-iwNata |H)int iilHmt iip|>OHitu to the 
nntnim, and, lU Schwartze very [inijH'rly n -eon in lends, the blows 
with the ninllt-t must Ik- struck in a din-ctinn whii-li foniis a de- 
cide<llyncutcant;le with thesnrfiu-eof the lK>ne. It is only in this 

' Thn InoiP ii-llii Hitiiali'il nnu- Uu- Ilii ..t Ibp iir..-.™ may nirt tn- ■■•■•anl dlnvtlr In 
llw cliiH-llliiK ..i-Tniioii. Lilt ui'lU al/'U.i-iit t.i l)u-iii an' aniMy iaimi<il. and Ibw- 
lalttT aiv vrrv ■)•( l<> i-ouiiiiuiihiili- hvi'ly witli (Ih- r»mirr. Thta tin- voniniunka- 

> TIk-w Kh.. nrlHli l<> birni fiinlKT •(•'lailH in n'-jmnl Ci llH>'ilrilliiiit iiirallni. will 
flml the Kiilijn-t fully iliw-uMnl in thi- Tniiuw>'lk>n>< ••( 111- Aiiu-rU-iui i n.>l.>i.-l.-a1 S<wl- 
Mjr. f<>rlt>;, liilbi-iinli'li'im MoiUiilil <^>nitl>inHin v^il. iv. urilH- KiYitviuv llaad- 
biiiik iif tbv MnUiail Ikkiwnt, miiI iuniy T'lnoiTlmiilx-'iii DiUKixiidHBtiil TtvUineiit 
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way tliat the ojwrator can avoid commiinicating to the brain a 
Eeri(!M of xhocks which itiiftht do imjiiic diuiin^. Anteriorly, iiiiine- 
diately Ix-hinil the xltclvint; posterior et1|4;c of the orifice of the ex- 
tvniai auditory canal, it will be found neceiseary to cut away the 
Ijonc ill a pliine neiiriy at right an^rles to the onter eurfoce. While 
i'ver)'wliereelHe the ciiiKelHhould I>e placed nearly flatwise againxt 
tilt' surface of tlie l)onr, ut this |iarticnlar point the flat jiart of 
the chiwl must forniarlKhtanKle with the surface: tlieactualcut- 
f intr, liowcver, niiist l>e done from alwve downward, or from be- 

Mlow iipwanl, and not directly from without inward. 
The chiKclinif. :>« already stated, should be^^in di- 
rtH'tly above that )K)int on the outer surface which 
lies directly opposite the antrum, the blows of the 
mallet being directed downward and slightly in- 
ward. Aw the chifiel is moved farther t>ackward. 
the blows should l>e direi-tiHl mure anteriorly than 
inferiorly. Finally, on arriving at a (Mint directly 
lielow the start ing-iKiint, and from a quarter to 
three eighths of an inch distant from it, the chiHel 
Hhould l>e din-cted upwanl and flightly inward. 
The area of hone removetl liy this i>art of the chisel- 
ing will prolutlily not excetil tliat of a. silver three- 
cent piece, luid will beboundeil [KM'teriorly by a line 
more or lews circular in shajie, while anteriorly the 
boundary line will lie ap|iroximntely a straight line. 
I'"nrtlier pri>gri'ss is to l>e mude by chiseling away 
more Ihiuc at tlic jxistorior and inferior parts of the 
o|>eiiing tliuH startetl. In this way only is it poesi- 
ble to reach a sufllcient de|itli without chon^ng 
the angle ut which the chisel is made to strike the 
Ixuie. Step by Ktcp, in this manner, the b<me is to 
'A'l'lXi.-.!nmt 1h> chiseled away until the antrum is reachetl. At 
dM Bh'Bii'k" "'*' hcginning the largest size of chisel or gouge is 
icoiiMiiliTBlily usihI, but an the antrum is approachiHl it will be 
iwuc«iin«iirt fi^jiijij iiL^.^iKyiry to u.se the siiialler sines. TowanI 
the end »l the •i|M>nLtion a small iintleni of Vulkmatin's sp«>on 
wilt Im' found useful in reaming out the oi>ening into the antrum 
ami in smoothing down any rough siHits left by the chisel. 

When pus is enciiunleri'd in the suiieriicial mastoid cells, it is 
not a Mifc tiling to assume that it isnot necessary under these cir- 
cuiiistanies to keep on chiseliiig until the antrum is reKc1ie<l. 
The nimmuiiii-atiiig chainiels lH-tw(-eu the latter and the outly- 
ing mastoid cells are ofleii so narrow its to l>e wholly inailetjuate 
forgiMsl <lrai[i:ige. Onr iinly safe c<mrsi'. therefore, is to rea(.-li 

To locate the [sisiljim of the aiitrnm. lulvautjige may Im' token 
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ofpcrtiiin flxeil {loiiitH wliii-h are in view before the operator. 
ThuK, tor exaiiiple, tlie princiiiat fixed jKnut i» the eurvinn bony 
margin of the uriflee of the extemul BU<litiiry ouniii. By crowd- 
ing the anterior flaj) of the voiind well fui^nrd, n good view of 
thlH oiirrlii); alge may be obtuiiied. The antrum, an will I>e seen 
by study of Pig. B4, is oituateil at the iiitereection of two planes : 
a vertienl traiixvenie plane wtiich ihiwteH in eluue. proximity to the 
IKMiteiior jMirt of this curving nmrgin. and a horiEoiital plane 
wliieh jMHies through the npi>er ]mrt of the Hanie Imtiy margin. 
The linen teiniwraliH is anirtlier Hxe*! i>oint wliici) will jtrure use- 
ful in preventini; us from loonting the antniiii 
nt too high a level; for this eavity lies below 
the level of thin curving line. 

After a free o|>eiiiiig lias U'en extabliHhed ii 
antrum, anil after all jiigged surfufen liavi' Ihth 
pnii>erly KUiMitheil, a ciirefid Keiireh shoukl W 
made in the antrum and huuHHliate vieinity tor 
ehit>8 or fmgiiients of iKine, For this puriHtse thi- 
Bmaller-nixetl eurette with niundeil ed^t-H will Ix' 
found a utuifnl Instrument. The next 8tep in llu' 
oi>erath>n is tu injt^t a tepid ( about KM)' F.) wihi- 
tionof biehlorjde of iuereury(l luirt to from 301)0 to 
S(MI(I jfiirtH of water) into the antrum and middle ear 
by ineuDH of a nozzle appreciably smaller than the 
artifleial o|>ening maile by the chi-^el. Sueh a nf ut- 
ile is shown in the aecuni|)anying^ eut. In luldi- 
tioii to wasliing out the antrum we should irritate 
tlKiniiigldy every iHirt of the wound with the l>i- 
eldoride Hohition. Then the sott iHirtsxhould Ih' 
niuljustetl as aeeunitely a* iMwwible in their ii 
ural relations, and two or three deep sutunf should 
bo umhI in holding the opjtosite e<lgefl of the ho 
tontnl upjH'r jiart of the wound in eliNto npixwitioi 
otrain uihiu this jmrt of the wonnd is very great it is ImiHirtant 
that eareful attention should Ix' iNiid to this stej) of the oi>era- 
tioi). The v<-rticul ixirliou of t))e wound is to K- left oi>eii. The 
<lermaii8urgtsiiisre«-<)mniend that a driLiuiigi> tuln- l>e intr<Hluc<-(l 
through this i>art of the wound into the antrum, or at k-ust as far 
htwarti as to the orillee of the artifleial o]H>ning inio th<- antnini, 
ami left there for a |M'riod of wvcral wiH'ks. Aly own exjMTi- 
enee justifies me in satying that this iiroeeilun- is entirely unneet-s- 
Bary. In fact, I lielieve that it oidy servi's to prolong materially 
the healing of the wound. 

Tile final dressings should Ix- as .simple an jHissible. A sutall 
pfeee of HJieet-lint, dipjied in a weak solution of l>iehk>ride of 
mercury and anointed with eiu-liolated vaseline, nuiy be liUd over 
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.^' A HANrAL '<F t'I-E,V?E* f'F TIIE EaE. 

:h-7 Tv-i:,!. 1^1 '..T~T :iilj a t-a** rf V-ra;^ ernioa. en^ndiiuf 
«-:; ■; ■■sJ-'-vrr:ri--:.iT'-!',h*-L-nrk»rii ten'* ■•^wanl itM- on-ifiut. 

liiiyljcrr- ::-:-?. '^ii. ih-:. l^ ai1;s.-i-^! t.i the bca<L in tht funu of a 
raiji. aiid fa.-i-:;.«i uiiilrr zhr- rhhi l-y ii.<r&i^ of Nifrt v-pins. Sui-h 
k '^ip will t.',',-l ih-r <!r>:«cliur> fin::iy ia jdai.'^. aitd will not h«ati the 
p(iTi>r[it'- h-rs)*.! u.vi'jly. Aittr Mip|jurati< -u i* well rsiabliiJwd. a 
tn^h 'itii ^h'.'';;-i l.>- ii-r'i with each rvitrwal o( ib* dresMiigs. 

burit.;;th^ fir-! f.yjr <.r livt day-, after tbi? ofiersIiML. it is at I - 
vUatjlr t" w^>h i>u; ih>r ui,iru::i ai icari onnr a day with the w«ak 
bii-hlorMf -il'itioii. t'ui if by thai linit- no $ynii>loui» of e^^pti- 
rariiiia li.iv- ■■lji'«ti thi-;:i-«.'lv,-#. ariil if Iherv i* a frv* dit^harice of 
pij.- fiv,iii the w'-uii'!. 1 l-riirvr that tin- iDj«-i ions may be noppetl 
alt'jiti.-tlifr. My iil«i in rtTjinl lo ihL* p>iat i> ihi*: iiiiuiediat<^lv 
afltrr thr ii]B:-rati-iii tliPTV are, uiid>iubi«itly. a nuuber of i>uiall 
lll•>|>•l-vt-sSrl^ Irft ir.niUu; in tbf ruli^iuiiof of tbf bone. So knuf 
ar tlii-y rtiiiaiii in Ihi:- ctmliii' •" therv is^. ""if (MUfse. lianxer that 
IMiLxfiiiiU* Huiteriai.- luay eiitrrihroui^h ih^iu into the^KoenU oir- 
riilution. Hiiir^- tin? ilnirabilily of ^inployin^ uutiset'tk- irri^n- 
tioD. Hut whwi thr ]inN.-«:?M>« of supimr^tiun and jmuiulation 
an- fairly w>-ll i-iitblishvtl. we iiiay a.-^>u[iir that these veseela atv 
all i-l>i>-<l. itiid ihiil ihe dani^rof wptio poisoning no longer ex- 
i,-t^. Of whiii ii-t-, tln-ii. i.- it to pi on ilii^trwisiDt; our patients 
with ilii^ pn«-eiluiv. wlijdi always ciiu»e» more urletv painr If 
it >><■ Miiil tiKit l)!*- ri>k of bliHHl-jKiisiniint; continuni for a much 
loiit^-r [HTi'Hl. I I'iin only reply tlkat I have followed this practice 
in at li-;i."l u ■j-iin- of cjixt. and have 5**ii no reason yet to change 
tiiy lH'Ii<-f ihiit rhe [iliin itdvueatt^ ii a safe one to follow. 

The >Lilise<)uetit projfress iif the healintf pnn.-es<i is uneventful. 
It is p-ie-nilly lui-esiwry to excise and hUpprcKs (with the tiolid 
Mii-k of silver iiitnilei exul)er.iiit ifRinulations. and now and then 
II siiiiiU siiiiH [H-rsistK for weeks, or even months, before the final 
hi'iilini; takes \ihu->: Soiaetiim-s. auiuii. after (lerfect healing has 
iipiuirently taken |>l;ii.-<', the |Kiiiiful syiii[itun)H return, a sniall 
uliscessroniis in the n-cioii of tlie eieittH\. and a fraKinent of 
iiii-nHil Ixiue is dis<'liar)^-<l. Tlieti the |Mrts quickly heal again, 
unci no fnrilier tmnhle is exiK-rieiiciil. FiiiitUy, in other caws, 
with every fn-sli t'<)l<] iti the heiul involving the middle ear of 
Ihi' iilf'H'ted side, i-videncesciflnllanimalion show theniNclve)' in tho 
iiiii.stolil iiiteKiiuieiits. uiid even ill fonie caseti this inflamnialiun 
iiiiiy |iroi;n'sH .wifiir iii< to eaiisi- adischiirp- to take plac«- from the 
old lic-ulrix. liiiler fnvoriilile ejnuriisiaiiei'!<, however, we luay 
t'XIHi-t (-ic-iilri^iilion of the eMeniiU womxl to take |>laee in about 

II itioiith's il ill <'\i'i-piir>iiiil I'HSt'K it may take |ilmv even 

earlier. By the fourth or llflh day rollowiiiK the o|H'ratioii, pro- 
videil ilie l>iHly-t<'iii)ierii1tir(' hail retiiriKil to the nonual and 
everythiiic i-lne is fuvoridih', the juitient may Ih>k>ii to sit up. 



OIIAPTKK Xllf. 

MISCELLANE(»UH CONDITIONS UF THK IHtUM-MKM- 
BRAXE, OSSICLES, ASI> TYMPANIC CAVITY. 

Atriipky iif l/ie Jltmhran/t Ti/iii/itiiii. — In tlie ciiiKlitioi) kiiuwi) 
nsatniiiUy of tin- nii-iiibninii tytii]KULi, we llinl tliiii iiieiiibmiiL' 
nsuiill)' tliiii iind trnnHiHUViit. iiml at tlic siiiifc tiiiio iimn.- concave 
tliaii iMitiiml. Jii itu dliKbt^T <lcKrM'» <'■!** "H'y ^'<'r.v I'lisily fail tit 
recoil liitc tliiit coiulltion. In nucli doithtfiil carvf of utropliy tlit> 
bchiivior of the inemhmne under iiiflatioiiH of the uiiddh' eiir will 
often nid tut very materially in arriving »t a foircct diiiijnioNiH. 
Thus, for fnitniiile, if «tni|ihy exinlii, au uiidup coiiveJiity <»f thi« 
lueiiibntneCaftfrthe inflation) aiul art-rtahi jHH-nliarojMu-ity (like 
poliHhi><l steel jiiHt hreatliitl n|Ktn|, dne to tin' nndne iitreti-liini; 
of the outer dermoid Hirfiiceof themcndimne, will at om-e attract 
the attention of the ol)w.>rver. Fiirlheniuire. T think one Im lew 
likely to en- in pNtiiuatiiiK the deirrw i>f nnnatnral eotivexity than 
in detenuinint; tliat of nndue coni-avity. After inflation of the 
middle ear, a non -atrophied <lniia-nieinbmiie liboiild prewnt bat 
a very Klicht det;reo of convexity, even when ttie Eustachian tul>e 
Id wi olxitructeil hh to kei'p the air ennifn^l in the cavitieH of the 
middle ear. The Icuscr dein-ecH of atrophy an- ver>- coiiLiaiin. A 
hifch deKree <if tliiH eimditiiin is oliKerveil in cumii of chmnic nafo- 
phurynt^.-al catarrh, with hyiiertroiihiwl tonxilH ttnt) follicular en- 
laniC«mentN. Pn)lon|,-ed undue atniocplienc jiressurc iijKin the 
outer Niirfiu'c of the niembnine i« the chum- of theatro|>hy in 
thetie (■aseH. In i'dmcn of r^leniMiK of the nincouHniendinineof the 
middle ear, we And an atro[ihy of the nieniliRine wliicli Hecnis to 
dlfTer from that which I liavejuitt di-serilietl. The mcnihrane iii 
apparently ju«t ao thin aii<l tranK]ian-nt nit in the other form of 
atrophy, but it seeuiK to retain itK substantia iinipriauiichauK^I; 
for th« membrane m at nioKt ver>' little i-nuken. and inflation 
doeit not causi.- It to IiuIk<> to an unnat and extent. This condl- 
tioii, an it ap|H-ani to me. may lie explainetl in the followini; iiiau- 
nor: The atro|>hy is jirobably liniite<l to the mucous linhiR of 
the nieiubrana tyni|iani; thout^li |M-rba[H< the proccsKof ■■ontrac- 
tlon may at the Ninie time interfere with thecirculalion of IiIihhI 
hi this membrane to such an extent an to diminish nialcrially its 
entire bhi<Ml-sii]ijily. 

Sotarauthv fliiij/H'Hiiit in eoneennnl, the only other iiaiditiou 



:U2 A MAxrAL cr kisjuses of the ear. 

that luJKlit '"p luiMaken for atr»|>hy isi a newly prvxtDM^ druiu- 
iij'-iiiliraiK'. Thi- iireM-ii<* irf •■tlur evidenw* of an olilis inrtliu 
piinik-tita. fithfr in tti«- affM-tcil rar. or in iU fellow, ur tb« his- 
I'lry (if a iiretioiui (iiorrhn-a, wimU) favor the iliaRnooui of a cica- 
tricial iiiciiilirane ; wliil«> the altsenve of tliem*. n-|N.vi«lly if the 
<^ini1ili(in of tlif tliniat anil Ei^[ilu<*hian tiilM> iioiiitrd to the |>re- 
vioiiH ('Xi^teiiif of artive di^eace in (heiie localititv. would favor 
tli<- illaini'fsif iif :^iiu|tk' atrophy. 

'Siitrtiitmtultit which I have any knowled}n- in likt'ly to iv- 
Htoru an atn>))hinl dniiii-iiieiubrHne io its noruutl i<tate: nur ilo 1 
know of any jiniceilmv tlmt will reuiler it less elastic, that is, 
more cai>ahli' of ro!ij>ondiiii^ to tlie vibratJonri of the air. I have 
not llie hliKht<i<t faith in fre<iiiently repented ineiMons. 

Iluriiy Oniirlh of tlit iltiiihrniiii Tymimni, — I have seen but 
one var*! of tliis i>eculiar |>atholog)ca.l eundition. 

Tlif patient, n man tliirtv-MX vpnrs of ase. was admitted to tl» 
Xfw York Kyc hikI Kiir Intlrmary on the •H»i of June. 11*71. He 
statcil tlmt foLirtivn years [ire vi oil sly. during exixwure to severe 
wcuthcr, he flrNt U-|,'7in to Ih> tnitihled with noiseii and slight deaf- 
ness in Imtli Mirw, Tliesf sviniitoins had eontiiiuetl shiee, thonuh 
Hi tiijii's tliey were less ninrkeil thnn at utheni. In iMith eaMefi the 
watch could only Im- lieiird at a ilistatiee of two incheii; ineonver- 
witioii with him, however. 1 wa.s not ohlimnl to raise niy voice ap- 
nni-iahlv. (hi ins|Hflion 1 found the exienuil aiiditorv canal 
iill<'<l with lianl ins|iisNite<l ceninieii. To facilitate the removal of 
lhi-M> liiird plnKsof wiix, the giatiecit was instnicted to fill the ears 
ni;;ht and moniiiit; with a warm solution of tiicarlioniite of Mxia 
(KT. X, — ; j.). Three (lays later the eeruiiienw)u<easityn-niove<) by 
svrinciniic. On examination, thedruni-muniliraneKllien tiresente<l 
tlie Collowini; aiiiMiiranees : On the left side there was nothing 
leworthy; on the rit;ht, the npjxT three- foil tlhn of 
ne was oocnpied by a llattetied. shaqily outlineil 
of a |ialc veilciw or vellowiHii-whiie eok>r. It stooil out from 
me ii'vi'l of the iiieiiilinine ton distance of a little more tlian a 
niilliiiiclri'. ami tcrminatiii, thnmuhoiit its entire kiwer Imrdcr, 
with alirupt eiltfcs. Aloni; its iifiiK'r an<l anterior Ixmndary, the 
mass iKi'ame );radnally iiiertn^l in the skin of the auditory canal. 
llHMirface wiissiiiiHilh and slip|M'ry. and. when touchi-d with the 
jirolM-, conve.viil the iiiipreKsiiumf l>eliini|nitu hanl. The |Mirtion 
of the iiieml>r]ine that wiin not covirtil liy the mass, was of a 
uniform milky apiii-anince. similar to tlmt which is fretpiently 
olmerviil in ci'iM's of chnHiic catarrh. With a view to obtaining 
more MkIiI on the nature of Ihlx mass. 1 instnicteil the {latient to 
<-on[iini<'ilic us.' of the MHla solution for another week. At the 
end of Ibis |»'H<iiI 1 round the mass jmictieally unchaiiKeil. Its 
siirtiicc hiid Is'cn rendered slit;htly soft by the prulolim-d soakinK> 
bnl I I td ilisi-ovir no other ehanm-. 

My interpretation of tliis cnw was. that the iiiawi rej)r«»ente<i a 
homy growth from the <U-r]iioid layer of a limiteil |Hirtion of the 
niciiibraiia tympani. It has also N-einiHl to me jirolmhle. or at 
least [Hisslblc, that the long-cuntiuniil pressure of a ccrumiixmH 
plug mittlil have Ihvu the exeitinti; cause. <See also Fig. (Kt.) 



r::r, 
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^'^'Hl'^«/a^ (frvicth of the Jftmbrafta Tymimni. — In a young liuly, 
twenty-two yearB of age, who consulted lue for a slight general 
iiii[Niirmentor her hearing, I found in tlie posterior superior quad- 
raiit, just behind the short process of tlie huunuer, and cncroiu-h- 
ing a little u[xjn thiit bone, a small, rounded, bright-red fl(.-shy 
mass, about as large as a Nu. 1'3 shot (i.e., alMut a uiilliiuetre or 
A millimetre and a halt in diiuueter). It apjveared tobe quite soft, 
and was feebly movable when manipulated with the ))robe ; at the 
same time it was not i>eduncu]ate. In the present iuetanee this 
vasc-ular nasvux i>ossessed no significance 
l>eyond that of a mere i>athological curi- 
osity: and yet there is nu goo<l reason 
why, at some future day, a more t^xtcn- 
sive tunior of this kind may not be 
found growing from the membrana tym- 

In the case of a Uidy, sixty-fi 
of age, I fonnd, in the centrid jxirtion 
of the posterior sujierior quadrant of the 
loft tym|kanlc mcnibrane, t>erh.ii>s n trifle 
nearer the posterior fold than the manu- 
brium mallei, and sumnuxU-d by a nnr- !'J,J,blJU,p'''wit!h''fi»''< 
row zone of normal drum membrane tis- i»^ iSHKl''''? '' 
sue, a dark object which stood out ii: 
bold relief from the outer surface of the ! 




wall or I he 1) 



_ .u he alUH'Iml to tha 

Khort pnx-ita. but vai ra- 
menibmna t>nh|>ani. I niimiinilateil this "^^^HSJ'^tf^Uiji'i^^^ 
object with a. slen<ler silver prol>e, and in i 
this way iui<-ertaini-d that it was sufl]- \ 
ciently i«)ft to yield to the pressure of ' 
the instrument, that it was sliai>ed like a jt8"renio'Tai""(i\p|iipi""fnTO 
mole or a teat, that it mcasurp<l about '*""''»"•' 
one millimetre in diametor at its base, and projectetl a distance 
of at least one nullimetre from the plane of the surrounding mem- 
brane, that it was not noticeably sensitive, and that the transi- 
tion from the black of the tumor to the grayish white of the 
healthy drum-membrane was abrupt. 

In the riglitear I foutid a similar vascular new-gn>wth in almost 
precisely the same region of the tym|iiiiiic mciidirane. It was 
Hinallcr. however, than that of the left ear. While the liiiliT rcj>- 
resf'ntod a jM-rfcct vascular mole, of diminutive ])r<ijH)rtions. ihe 
former consisttnl simply uf a low. Iieiinspherical eminence, nniig- 
nizable more by its dark color tlian by any change wliich it caused 
in the conflgnration of the drum-nienibmnc. 

Beyon<i tluvc two cases 1 have had no cxiH'rience with vascular 
growths of tlie intwtt dnim-metiibrane, nor have I found a record 
of any situilar ca«e in the text-lHwks. 



brunu tynipaiii, oraiuembnuiiiiiN tnuiNroruiiit 
inflamiaatory tisttue. Its sitiiiUioii certninly 
view. The hearing-power in L. ear was fair. 

Abaeiice of the Hamnur.—Jn exauiining th« 
the New York Eye and £Iar Iiifinuary, 1 was ^ 
to find that the drum-iuenibrano. which Heen 
oonBtrueted in all other reepects, totally lack 
mallei. On iiuestiouing the man. 1 aMrertalne 
years previoualy an operation had heen perfor 
form) on that ear, but that it had fuik-d to i 
deafneoB. From this etateuient, and from the o 
I drew the inference that excision of the entire i 
ably been perfonued. In this cane 1 searched 
cicatricial tissue in the location which the m 
oooapy, but I failed to And the slightest difTen 
portion of the membrane and the surroundinft 
Hook-shaped Manubrium 
I culiar deformity observed in 
1 was probably of congenital 

The patient, a boy thirteer 
admitted to the New York 
flrmaryon the ISthofMay, 
years old he had passed th» 
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Hiiptnrex tifthe I>rnm-meml/raiif. — In my exi>erieiict', ruptures 
or till- iiieTiibraiia tyiiiiuiii!, Troiii eoncutisiiin of the Hir in the ex- 
tt-rnal iiiiditury i^aiial, nrc (■oiuixtrutively mre. 
I can flnil only five iiistiiniiM of this lexlon in 
luy reconls. In two of these the rupture watt 
produivd hya "box" on tlieenr. in two others 
the imtientM seemed to be nnwillinii todivutt^ 
the euuse (one of tlieiii, however, stated thiit 
she fell down stairtt, but I was satiHfiml that 
she waa trying to deceive mo). an<l in the fifth y 
eaec the [latient was struck on the ear i)y a 
snowball. In two raxes the rupture run di- 
rectly downward and ii little baekwiinl, in a [y^ nI%b™nS"«^ 
line dire<'tlv continuous with the hiindle of the twaeU «™ full. 
the hammer. In other wonls it consisteil in niuiubrtum, (dfier 
anierv seiMiration of the radial flbres of the ''™<'»"' 
substantia propria. In the thinl case if ran from a)K>int nearthe 
periphery of the i>OKterior su|>erior tiuadraiit directly d<twnward 
in a straiffht line to u |>oint near the i>erii>hery of the posterior in- 
ferior quadrant, as shown in the aeeoiupanyitiK cut {Fii:;. OS), 
drawn from one of Dr. Rundall's eases. In the fourth ca^ the 
perforation ran in a slightly curved line from the lower limit of 
the posterior siii>erior tjuudrant (midway l>etwceii the uml>o and 
tlie i)eriphery) to the central |>ortion of the iinterior inferior 
quatlrant. Finally, in the fifth case, the 
rupture occupied the ixwterior inferior quad- 
nitit and consisted of an irregularly shn|>ed 
<)|)eninu with jiimjeil edjres. In three eases 
theiipiiearancepresenteil by t lie rupture was 
simply that of a reddcneil line, without any 
visible solution of continuity, while the 
jMirts were at rest. In the fourth case there 
was sli);lit KiipinK of the edfn.'s. In the case 
FlB-9«,-DouWeRiipture of the rupture pnwluce. I by theimijact of a 
nt tiiKhi MMiifirana snowlHtll the oiienlnK showed no tendency 

TTmiHUil In a Woman ' " . 

of ThirtT. pmdiK-wi by whatever to ch)se. I saw it as late as sn 
i^nil'S" tolrt'S;,^ '"onths after the <H-<-nrrence of the injury. 
Thp tKo hvFH hiiTx ™- «ii,| it WHS still in a pipinj- thou^'ll i>erfectly 
■hKw rasrk<^ K^piuK. <li'V state. In one case, a diM-harKri' of short 
iPoiiupr,) duration followwl the injury. Finally, in 

two cases, hwmorrhaKic iiifiin'tions were found in the vicinity of 




the rupture. l>»mbli 



i.ptu«. 
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iiuttance fa shown in the accompanying cnt copied from Politzer'ti 
w<irk (FiB. IHI). 

In the unique case reported by Dr. Robert P. Weir' the meni- 
l>raii(i tyiiipani was ruptured horizontally, at a point about mid- 
way Ijetween the short procewi and the tip of the handle of the 
tiaiiitner, and at the point corresponding with the line of (his 
rupture the handle of the haiiuuer wne found to be fractured. 

Ncw-growUui in the Middle Ear. — In this category I propone to 
(H)ntiider only those new-growths which depart so markedly from 
the onlinury ty|>e of aural polyi>oid tumors that it would be 
Hcarcely projwr to consider tlieni in the section devoted t« tSc 
proliferative form of otitis media purulenta. Of the benign 
growthx, the liony and the vascular are the only ones that liave 
ctnue under my ol>»enwtion. 
Marked /tpperoxtoxia of the bony wall of the tyropanum is, in 
my experience, a 
very rare condition. 
1 iiavB seen but two 
instances of it, both 
of them in middle 
ears that had pre- 
viously been affect- 
ed with a chronic 
purulent inflauuna- 
I.,, ,„ ,. „ , I. . -.,i,„M tj .i,.i ... tion. In the first 

("■iiigbnikenutalwut ItB mhWl^. anrl Ihe luwpr fiug- CJiae the bone in the 

"''mi!i."t ih^' iiii.[)i»lXliiii (hi, h^i^soUn f™r^ neighborhood of 
1 w.-ir> !■««.■.) tlje fenestra! had in* 

crpftned nogn'atly in size that the i»osterior half of the drum- meni- 
bniiic prcscnicd a tense. (xiliKhed, convex outer surface, due to the 
pn-HHure of tlie wihjiu-eiit l>ony growth. The handle of the ham- 
mer inarkc<l the iintprior limit of the tumor, and rented firmly 
iigatnxt It. The anterior half of the drum-membrane seemed to 
Ik' cic-iitrieial in oliiiracter. ami almormally sunken. The patient 
WHH sixty-two ycaPM of age, and said that he had been iguite deaf 
for nt leiist thirty yeani. In the)u?cond cnse a hemispherical bony 
niasH. appiirenlly about Ave millimetres in diameter at its base, 
(iverlmng the tymjMUHi' orifice of the KuNtachian tube (right ear). 
I'lmtcriorly it Imii'htHl the stump of the handle of the hammer 
(the ilruni-membrane having been completely destroyed). The 
ni neons nieuihriitii' covering the tumor was still reeogniiable as a 
distini't, more or hiw succulent menihrane. The )>atient was six- 

'TninMU'lli>TMi.f IhH AiiiiM'l<-juiOI>J>«iral Kvi'ii^v. I8:xl. Cunmilt >lso. In renrd 
biinjiidnxirtlipilnini iii<->ii)irnn<-. Stluillo. in Antiiv mrOhrentu-llkiinde. XlT. p. 
]»: Hiimi-lt. InTranMielliiiiii Aiiii'rii-iiiiiitoliiyii-alHoi'lFty. IHTli HiilKier. In Wlmcr 
MwllHn. I'n-niH', IKa; HHrkiM-r ; An-lilv rOr lihn-nh^ilki.nclB. JCIV.. p, na:Ktuw: 
tkxu.n Nnll.'Bl (ukI Kunriixl .louninl. N.in-mlirr. IHSH ; Turtibull. In Hedlial aDd 
liurKk'al Ki'l-Ttrr, I'LlluTi'liihla, frlinair '^ DTU. 
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teen years old, and there had been a diiichBrj^ fruiu the ri^ht ear 
for a period of fully seven years.' 

ItitTatympanic vaniMlar t/rcwths arc proliably encountered even 
more rarely than are those of u Iwiiy nature. Su far as I can 
learn, there are but tour instances on record in whicii a viuicular 
tuiuor develope<l in a middle ear whoee dnirii-membraiie watt still 
intaet. viz., one rei>orted by Schwartic,' two by Weir,' and one 
by myself.' In Schwartze's ciise very few details are jjiven. The 
left drum-membrane, wliich was otherwise white and lustreless, 
l>resented a pulsating point near the umbo. The pulsations 
were synchronous with tlie nulial arterj', and ceased duriii); the 
I>erfonuance <)f Valsalva's exi>eriiuent. From the meap^ness of 
the details )riven, it is not even quite clear tluit the case belongs 
In the present catcKory. In Iwith of Dr. Weir's cases, however, 
one of which 1 had the privilege of exniuininf; at my <)(Ilco, and 
also in my own case, the evidence of the existence of an iutra- 
tytupanio viutcular in'owth is reiuouiably cleiir. In view of the 
rarity of tumors of this nature, f will give in full the histories of 
these three cases. 

Dr. Wfd'n first '■«.«*■.—" Mrs. J. A., irt. 3.1, was sent to me in 
November. 1870, by Dr. J. T. Metcalfe, for deafness c)f the riirht 
ear, which had ln'Run al>out a year pn'viuusly, had rapidiv in- 
creased during the |iiuit few months, and was associated with a 
disagreeable thounh regularly pulsating noise. There had been 
no pain or dischartre. At times slight attacks of vertigo had been 
experienced. 

"On examination. H. D. riftht sidc=ft; left, nonual. After 
I had removed a slight layer of cerumen, a n-u)arkable ai>[>carance 
presente«l itself. The whole <l rum -mem b rune was evenly and in- 
tensely KHiileneil an<l strongly pustie<l forward in a bulging nuui- 
ner, except along the line of the malleus, whii'h was situatetl ixyi- 
pan-ntly in a depression, and was marke<l at its free end l)y a 
white siM>t, in strong contrast to the other iHirts of the membrane. 
The whole membrane jmlsatiHl visibly and stn)ngly. esi)ecially so 
superiorlv. where there was a bnxul light s|Hit. The pulsation 
was synchronous with th.it of the c.iroiiils. and was arrestetl by 
pressure on the artery of the corresimndirig .-ide. "So <listinet 
vessels were to iw seen on the memitrane. only a genend reilness, 
BvSiegle'stymjMinoscoiie the drum-membrane could Ik* fon-eil in 
hot little, aiid the oressure only rendered the pulsittiim more 
broadly and de«'idetllv nuirkeil, and ]Mirticularly mi near the ituier 
side of'the luidleiis. Hy tlie oIiBfopie tulie the heart -sounds were 
distinctly hear<I, but nut so on the sound side. No air could 
be felt to enter the tym)uniic cjivity by \alsalva's or Poiitwr's 
meth<Ml, nor by the catheter. So rwliicss or abnonual change 
was noticed in the external au<lit<.irv canal. 

" Thinking at Jirst tliat I hiul to <fo with an exaiOP-rat<-<l case of 
bloixly senini in the miildle ear. {uinircntcsis was rcsorti-il to at 

U'nnwltalsnZaiifal. Ill An-hir nir cmn'nhi-ltkiilMi-. 11.. |>. 4'; »•>•«. in Anliiviv 
of < iplHhnl."' .!'«>■ and i iml. w, II.. |i|i. l-j; nii.l lim. 
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the middle of the posterior Beement, priving: exit to blood which 
rapidly filled np the canal and flowed to the amount of § i. in a 
few seconds, but was easily arrested by plup^ging the canal for a 
few moments with cotton. Attemptjswere made to inflate the 
tympanic cavity by the catheter, after bouffieing the Eustachian 
tube up to its isthnms, but no air emerged from the puncture. 
On inspection no change in the api)earance of the drum-membrane 
had resulted from the puncture, but three days later, when par- 
acentesis was again resorted to, and after the cesstition of a mod- 
erate hemorrhage, the drum was found collapsed and somewhat 
wrinkled ; the hearing also wjis found to have increased to -J^. 
This injprovemont in hearing and condition of the drum-mem- 
brane only ('(mtinued until u\e next day, and the pulsation was 
then felt as decidedly as ever by the patient, though to the eye 
it was nmch more feeble. I had by this time come to the conclu- 
sion that I had to deal with a vascular tumor in the middle ear, 
or that 1 had, according to Schwartze, a hypertrophied condition 
of the nmcous membrane associatetl with an accumulation of 
bloody serum in the cuvity. lA^aning, however, to the first view, 
a consultation with Dr. Siuirock, an acknowledged aural author- 
ity, was suggested and cjirried out. Dr. Simroirk thought tliat the 
difficulty was due either to fluid in the midde ear, or, as he 
thought that he succee<led in forcing air through the Eustachian 
tube, that it wius a collection of fluid in the tissue of the drum- 
membrane itself. A third puncture was made posteriorly, carrv- 
ing the needle in until it reached the promontory — no air could 
be forced out. Convinced of the correctness of my diagnosis, on 
December nth, a fourth puncture was made with a large needle, 
and a probe di])i)ed in pure nitric acid was inserted through the 
opening into the middle ear. But little pain wjts occasioned by 
this tn»atinent. As a result of the several punctures, it was 
noticed not only that after eiich the hearingnlistance increased, 
but that the pulsiition biM%'ime less distinct. This subsidence be- 
came mort* and more ])ermanent, l)ut the cicatrices of the punc- 
turt»s, yielding under the pressure from within, protrudiHl almost 
teat-like from the drum-nienibrane, and after this application of 
rn'id a mass proj(H*ted through the opening there made, and, 
sprcjuling out and pulsiiting faintly, obs<'ured nearlv the whole 
membrane, nnil assumed a iK)lypoid a])pearance in the course of 
a week. This nia.ss wjis ])unctureil, and a prol)e dip]x»d in liq. 
ferri persulph. intrcMluced into its depths, blanching it at once. 

"Tne sul)se(|uent history is in brief this: the nuiss sprouting 
from the opening in the drum membrane* was with difficulty de^ 
st roved by the ust^ of nitric iwid applied, first, every second or 
tliird day for a nundH»r of times; afterward, at intervals of one or 
two weeks (as the patient live<l out of the city); and subse- 
quently, ixs the tissue iKM'ame tougher, by the use of the acid 
nitrate of men'urv, which wjus carried, by means of a thin film of 
cotton aroiuid tde end of a fine wire, through the tympanic 
ot>ening into the cavity itself. At times consi(leni))le |>ain was 
caused by the appIi<'ations, but as a rule they were less distress- 
ing than would have Ihmmi anti<Mpat<Ml. Several attempts were 
made to extract pieivsof the mass for micro.s<H)pic4il examination, 
and the one or two small iM)rtions so obtained were rt»|K)rte<i, by 
Dr. A. If. Buck, to .show nothing but scales of epidenuis and de- 
bris, so changeil by caustics as to be unrt»cogni7.able. 
^^*Bvthis treatnient, the tumor, in the course of four to five 
^■Dths, was apparently destroyeil, and it was observed that in 
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the later eftiiteriMitioiiR little nr nn lieiiioirhaffe OMHin-et), and that 
when the puiietures ami aiipHcntioiis — t»r they were Hoiiiethiies 
conjoined — were eiirrie«l into the tyiii)ianic cavity, ihe iteiiiuitiun 
wan given that that >ii>ace wub iiiwre or less fitlot) with a solid 
tiwtue. No air at unv time wtu felt in the nii<ldle ear. 

" On July 1, 1871, tliree weeks after tlie («»sati<>ii of treatment, 
it is noted that H. D.=^; lx>ttom of canal closed by asiiiouthlv 
depreiwei), fleahy-looking menihrune, still considerably thouKn 
irrefTularly injected. No pulsation whatever to be seen or heard 
by the physician, and only very fliirhtly iieroeive^l by the jiatient. 

"Auifust 4th. — Mrs. A. presente<l herself, on her way from New- 
port, stating timt she had had only CMvasioiial imlration in the 
ear in tlie erect [mttition, but always when hi bed. On examina- 
tion it was found that the iiienibraiie had changed from its for- 
mer fleshy appearance to one more normal. >ow the malleus 
could t)e defined: the membrane itxelf was still irreifnlarly [Mtirhy, 
of a pink hue in spots, Imt with Kome tnuisiucency. By the iiie 
of Pulitzer's inflation, for the Drst time air in hoard to enter the 
middle ear by the t)t(tticoi>e. Ordered \'ulBiilva's ex)icriment to 
be practiiicd at home. 

"'Sovenil>er I4th.— r)rnm-iiipmbmne is quite noniml in the 
posterior jxirt. Mallens clearly xeen. Anteriorly, two muriths 
ago, was m-vn a re<l bulging H|H>t. i\k if the tumor wils returning 
there, but thiet to-day is not seen: Ilic <iniNi-niemhrane at this 
point being now mottled with white liaiids ninnint; from the 
tualleuH to the periphery. Tul>e slightly oi>en by ValMilva's 
method: air readily enters. H. D.=/,tO'^. To use Politzer'a 
bag <laily. 

"February?, 18T3. — H. D.=,V Only hears pulsation wlien in 
bed. Drum-membrane still mottled a'nd siwirseiy injeeteil. No 
evidence of return of tumor. 

'■ Decern i>er. 187H.— No recurrence of the tumor. Reports her- 
self as hearing well. Bar giving her no trouble wliatevcr. As 
Sticiit was iiit;t in Ihe street, cMket information could nut l>e oh- 
neil." 

Dr. Weir'x ait-oud Cii.ie. — " .\ negni woman, thirty-five years of 
age, was seen by me Dw-enilH-r 8, \SH\ witli the history that for 
four years paft she hail had ' iMikting noises' in the left side of 
herl/emi, which were much inen-fUBKl by stooping, which jHisitioi) 
wout<l also cjiiiso severe di/ziix'ss. Vertigo came on at times in 
the ere<'t ixisjtiim. The hearhig on the same side had also faileil, 
and on her visit to nie was A, while on the left side it was nor- 
uml. She l>elieveil that her heart wa.'* affectiil, as she so distinctly 
and so iMTwi.ttentlv heard the siHinds in licr e«r. Tliere wa^ how- 
ever, no cardiac li-sion. She was much dcpresstil and anxions 
by reason of her ear trouble. On iiL-iMn'tiiiii it wjis jHTeeivwi that 
the iKwIerior surface of the drum-memlirane. and mure es|)ecially 
its inferior iHirtion. was of a reildish hue. wiili some vessels run- 
ning over it. and that it was not onlv bulged outwan). but that 
it visibly pulsjitiil synchronously wi'th the heart. Considerable 
injet-tion of the malleus was alsi) presi'nt. The p^u.-'tachian tulw 
was |>erviou.i. Hy t4iegle'K otoscoiH- it was sii-n that a faint line 
half-wav uii the iMisterior seiniieiit was iiU)vnblc. I'antcentesis 
was. therefore. rrs<.rte<l to. aii.l bl<sHl rjpi.tty fllle<l the canal, hut 
was readilv checked l)va mop of col ton left a few moments against 
the drum. Politwr's inflation la-ing then nwil. air fm'lv esca]H><l 

thniugh till' oiH'iiing ti> the drum- TMbnine. aft.T which 11. I>. 

=A- i^hD waa not seen again until June 1, li<Tl, when she re- 
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turned with the statement that since the puncture she had been 
very luuch better, and her hearing had improved and kept in fair 
condition until a week previously, when the latter rapidly dimin- 
ished. NowH. D.=^. Left drum-membrane translucent every- 
where, except at postero-inferior portion^ where a roundish red 
sp>ot, the size of a small pea, was seen projecting forward, but not 
pulsating. By Siegle's apparatus fluid line was again detected ; 
it was rendered more clear after Politzer's inflation had been 
successfully used. Projection outward apparently the same. 

"June 15th. — Paracentesis used for a second time, causing not 
only H. D. to rise to A J, but also disappearance of the pulsating 
noise and redness. This absence of pulsation was noticed only a 
few days. 

"August 1st.— Returned with symptoms of dizziness, deafnessL 
and pulsation. Fluid seen in tympanic cavity. Redness and 
pulsation in drum-membrane observed as at flrst. Paracentesis, 
with needle carried in until it was arrested bv bony resistance. 

" Noveml^er 7th. — Repeated paracentesis. Says that after every 
puncture the sound is lessened in intensity. 

" December 1 1th. — Paracentesis twice in past week, and a probe 
wet with liquor ferri persulphat. also introduced. 

" She was not seen subsec^uently until February 18, 1873, when 
the tumor wiis seen project mg still on the posterior and inferior 
segment of the drum, pulsating, and of a red color. Dizziness 
complained of more than ever. H. D. =0. 

" Up to March 24th, paracentesis was perfoniied three times, 
with the subsequent introduction of cotton wound around a cot- 
ton probe and dipped in acid nitrate of mercury. This kept the 
opening patent, and several applications through it of a solution 
of chromic acid (lOOgr. to. |j.) were made. Pulsation scarcely 
seen, and heard nmch less distinctly by the patient. Dizziness 
has also ameliorated. 

"April 2.jth. — For the past three weeks she has been free from 
vertigo and pul.sjiting noises. After a rest of two weeks after last 
state, a new and long slit was nuule in the drum-membrane, and 
the chromic acid freely applied in the drum-cavity by the cotton 
probe. Considerable swelling and discharge followea. This has 
nearly all subsided and she feels better in her head than she lias 
felt in five or six years. She can now stoop down and do her 
work without an unplciisant pulsation. 

"June2.')th. — Hiusnad the i)aracentesis and chromic acid used 
but twice since last note. She has steadily improved, having had 
no pulsjition and no dizziness until about ten days ago, when 
both were noticed after violent €»xertion. By the s{>eculum the 
lower part of the tlrum wiis found to Ix* quite nonual, save a few 
cicatricial traces. At the ui)i>er part iK)steriorly and advancing 
a little forward on the nM>f of the external auditory canal, is seen 
a reddish mass about two lines wide and al>out three long, not 
pulsating, but evidently an extension of the angioma. She was 
then going into the country, and promiseil to return to me in the 
autumn it any further symptoms arose. She, however, did not 
do so. 1 have n*cently heard of her death in 187."), from phthisis. 

" From her friends I l(>arn that the noises in her ear slowly in- 
crease<l, and for several months prior to her death they caused 
her much annoyance and distress. ' 

Authnr\s C'ajiff'. —Female, let. ;JiJ, amende in appearance, and 
with <»4lenia of the lower extremities. March, 1871. Patient 
states that two months previously she began to be troubled with 
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B peculiar nniM> in tlie rJKlit car. rcveinblinK in chiinu-ter — ax she 
dMcr)i)ed it— the cmakinK <■' a buH-fryjc. This uoise oume «t 
regular int«rval>i. Kvnclimnous, h» she liiul noticed, with the 
lieart'lieat. 8)ie had never experleiicetl iHiin in the ear, and ctmid 
not reuieiiit>er ever to have nad an oioiTb<i!a. 8he htui also 
never noticed any difBculty in hearing. On examination with 
the Bpeculuni and reflected liifht, the followiii)^ condition of ttie 
partH was found : the meatufi wus normal. The inenibraiia tyni- 
patii wat) nioderateiy snnlceii. The luiudle of the hammer was 
whitifh and sharply ontlint^l. In the anterior Nujierior qiuulraut 
the nienibrana tyni[>aiii ai)ncare<l to l>e [XTfet-tly nonnal; in the 
poBt«rior suj>erior qumlrant it was ko transjHireiit tliat the toot; 
procews of the anvil and head of the stimip eoulil be plainly wen 
through it. The entire lower half of the uienibraite prt>Mente<l a 
uniform anil rather vivid re<l color, hh if an exudation of bluo<l or 
bloody serum lay upon its inner side. Such, at all events, was the 
. dia^oMR made at tlie time. ParaeenteNiM was suu^estetl, l>ut the 
patient felt too weak and miseral>ie to havo anything done. 

On the 17th of t^eptember. IH7:i, [Mtient ])re)«ented herself at 
the New York Eve and Bar Infirmary for the second time. Her 
irtory then was that two years previoucly she ejiixrienced some 
pain in the riRht ear, and afte'rwnrd o1>ser\'ed that her hearing in 
that ear wao very imperfect. From that time to this there bad 
been a constant, pulsatinK. roariUK noiHe in the afTeeted ear. Un 
examination it wax found that »ilie could no longer dimtinRUisU 
the ticking of the watch in the ritcht oar. The membrana tym- 

Ci wH« found to have undergone the following chauKeti: tbe 
et half of the membrane was still as britfhtly red as in 1871 
but at the uml>o, iMissiiig from l>efore backwanl, the up|*er 
boundarv line of the reil reinon nko u])ward and luiekward. instead 
of Htraicfit acroMw. The ixwterior lialf ()f the inemlirjine — i-hiefly 
the lower two-thirds — was now markedly i.'<)nvex an<l jiulsated 
synchronously with the pulse at the wrist, ijurtiori with SiCKle's 
apparatus gave markeil relief for the moment, but the IhrobbinK 
Instantly returnetl when the inittrunient was withdntwn. I ad- 
viscHl HKuiust lu-tlve interference at that time. I'atieot never re- 
turned. 

Drs. Henry D, Noyes and Charles Lai);ht verified the condition 
as described above. 

The points of interest and importance in this rase tuay t>e 
briefly enunitrnted as follows; 

1. The development of a Tiew-grov th in the middle ear, with- 
out any apiwrcnt ciiiise for such growth (such its influnnnatory 
irritation), either in the i»ast history or in the present condition 
of the ear. 

2. The highly vn«c ul ar c ha nicter of the growth, 
S. The slowness of its <levt'Iopnient. 

The growths dewril)ed in the prccetiing section were strictly 
intratymjuinic, and furthermore they develo()e<l as it were sikui- 
tam>ouKly, without the j>rov<N'ation which an irritathig punilent 
set-retion is c«|Hible i>f afTording, In the case which 1 am aUiut 
to denerilx- there was ample pnivocation fur the develojimetit of 
some tonn of new-growth, but it is nut ilear why a strictly vas- 
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eular growth— to which I have given the name of angioma caver- 
nosum—Khould have been developed. Virchow, in his admirable 
treatise on tumors, di!Vot«s nearly two hundred pages to the con- 
sideration of vaecular new-growths. He subdiiides the angioma 
into a. number of varletleH, and appUes the term cavemoaum to 
tliat variety which is characterized by the existence of a networic 
of blood-spnces, occupying the place and fuUIUing the functions 
of capillaries. Aucordhig to hin view, the arteries, in a growth 
of this kind, pour their blood into these epaces, from which it 
then passes into the veins, and so bock into the general circula- 
tion. Such a growth as this, on a small scale, caiue to my notice 
in the practice of the New York Bye and Kar loflrmary. 

The patient, a mechanic, nineteen years old. was admitted aa an 
ont-i>atient on the Sd of April, 1870. Hestateil that from the time 
when he was seven years old to that time he had been atTected 
with a discharge from both ears, and with frequent earaches. 
He had also been very much troubled by all sorta of noises in his 
ears. Recently, he said, the noise In the left ear had been what 
might be termed a pulsating, humming noise. It had been con- 
stant, but at regular intervals, corresponding apparently to the 
pulse-beat, it would become louder. Running uitstairs, or any 
other violent exercise, would aggravate the noise very much. 
When he awoke, on the morning of the day on which he visited 
the In&rmary, he found his pillow covered with blood, which 
was still escaping from his left ear. Tbe hiemorrhiige, which 
was not associated with even a trace of pain In the ear, continued 
throughout the entire forenoon. Up to the time of which we are 
now speaking, the patient had never seen any blood in the dfs- 
chawe from either ear. On examination I found the left meatus 
filled with blood, partly fluid and partly clotted. I removed it 
by syringing out tne ear, and then, on examination, I found that 
an oblong, dark-colored body, about tbe size of a small pea, was 
lying, apparently free, on the lower wall of the meatus. On 
closer inspection, however, I discovered that it was attached by 
a long and slender peduncle to the stump of the hauimer. Dr. 
Robert F. Weir, in whose departnient the patient belonged, then 
divided the peduncle with slender scissors. No biemorrhafe of 
any account followetl. Almost humediately after its removal, the 
small growth was placed in a weak solution of ehrondc acid, the 
only preservative fluid that happened to be at hand at the time. 
Lat^^r, it was transferred to a bottle containing alcohol. 

On the 3Ath of June the patient rejxtrted that, about the mid- 
dle of Ma^, the noises and the discharge hod both returned, and 
ha^l continued ever since. On examination of the left ear, I 
found a pinkish, vascular teat de[>endent from the stump of the 
bamiuer, and standiDs out in marked contrast with the pale 
mucous membrane which fanned the background. 

When the sni^iiiipn lirn! been sufflcieutly hardened in alcohol, 
it waslml>e.lJril in :i MiiMiir.-'if wax and oil iu equal parts. Mo 
special preciiiiiloii-- wm' laltvn (o plitc^ the tumor in such a pofll- 
tlon that the M'l' til III- UiiMii!;h it should include either tbe point 
of rupture uv tin' i-tinii|> -pI' (lie peduncle; but, fortunately, the 
middle sect io(i.s included both of these points.' I will r- ''■ 

• Fig. 0^ ou [I. sea, represeuu one of tbeae secUoua. 
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tempt in tliiit plac« to Rive a minute <lesoripti(in of tlio niiiitomy 
of tnJB tiiiiior. but will iiiiii]ily state tlmt it wiui found to <-uiisiKt 
aliiioet entirely ot bloo<l-veB»el8, which mdiatetl fmin nn irrcgH- 
larly shnj>ed central oiivlty, and which were tH>t>anite<l from each 
other by u network of flbrillated connective tiiwue holding bliKxl- 
cur|>UBcle8 in its nieHhec. Jn tHiiiie uf the eectionH a liirge blood- 
vextiel could be followed from the central cavity into the i*e«luiu-le. 
In one of these, and alHO in other sectionti, the point of rujitiire 
could be distinctly traced from the eentml cavity to the periphery 
of the tumor. Aa the patient wax aoleep ut the time when the 
hteuiorrhaKe took plat'e, it must be axsumeil that it occurred 
through natural causen, openttini; within the tnnior itself. The 
oonHtant presHure, whieh nnt pnxluceil the marked dilatation of 
the blood-vessels, and then an obliteration of their walls at dilTer- 
ent [Miints, and eventually led to the formation of tlie laivie cen- 
tral cavity, must have )>een the chief agency in produfiu)* the 
final rupture of the porii>heral iKirtitm of the tnninr. Virchow's 
view, that lui ant;ioniii in an inde)M>ndeiit ncw-ffrowtli of vess«-lH. 
just as much ox an exostoMis is an iiideiH'iident new-t;rowth of 
bone, flnds strottK eonflnmitorv evidence in the fact that, six 
weeks after the orlKiuul vascular tumor had been reniove<l, a 
8econ<i one, of precisely the sauie vascular chiiructer, was found 
growing at the same spot. 

MaligHaiU Tumor of th-- Miililh AVi/.— Cm.cer or sarvoma ot 
the middle ear is fortunately an extremeh' nire affection. Thus, 
for example, so far as I can learn, oidy one cose of niatitnimit dii-- 
ease of the iiii<ldU< car liiul l>een rej><)rte<l' in this <-ountry, prior 
to the publication of a case )>y l>r. H. Knapp. in 1 >i-cenilHT, IHTI). 
As thin case waM under uiy care for several weeks during Dr. 
Knapp's absence from the city, and as it is the only instiuice of 
malifTiuint disea.se of the tymj>anum that 1 have seen, 1 will f^ive 
here a brief sketch of it. 

The patient, a man thirty-seven vears of ntfc, nn<l in jKuir jihvsi- 
cal condition, consulteil Dr. Knapp on the 7th of May. 1H77. The 
conditions which were found at that time are thus di's<-ri)H>il hy 
I>r. Knapp i' "Below and in front of his rit;hl ear Ilieri' was a 
tumor the size of a hen's etnr. which he had llrst noticiil six or 
seven years i)reviiiUKly. It had incn-ased very slowly at llrst, 
but iiuite iHirceptiliiy durhiK the last six iiionth.-^. Hi.s left car 
was afTei-te<I with chronic otorrhmi, without [uiin or any syniii- 
toms of irritation. His right ejir never diM'harifiil. and lie cduIiI 
always hear well with it until three ilavs iM-fori' he came Xo me. 
At that time ho went to tied feeliuK ami lieariTif; a^ well a-* ever, 
but on awaking the next momiut;. be found that he was d>'iif. 

■■ VuuiUlhn lit First 17«;(.— When the left ear was c-l..s,^l. he 
conk) understand ordimiry sjMHvb at the iliKtiiiice of five feet, and 
hea* the watch tick when' in iimtact with the right car. I he right 
mastoid pns-ess, or the forehead. There was no diminution of 
sensibility or mobility in the fiut> or any part of tlie l><.Hly. and 
his mental facultiiw wen- undisturlitHl. 

" The right mendirana lym))ant was uniformly hhiisb reil, 

• By Dr. Huhertii«ii, iiI Albany, in ih^ Traiwoi-tiiiriH uf tin' .\Tii.Ticnn ' iliil"Ki™i So- 
ciety for is;ii, 
' In Ihs Archlvea of Otology, eul, »Ul.. N 
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««■;«.. h,ml„ tl»,i ll,,„i,l, wStihlui it ' " " ' """ "■"^ 

chn,,.,»''i"'i"" 1"" "'">■■ ' '""'"' ""> ">i>'l»lon of the patient uii 

:*■"' "'""'■'■.■■I' ty„,|«,„l The rat .nrtnS .K^^hi R' 
t<. e<,,„„ler,.bU- hc-iiu.rrhjBe, md aid „„t iiiii.rov; the iS^iS? 

"11 May ikl lio ciiiiip to Hit- aBJiiti. hftviiiK liad ittphI pain In the 
«ir tlu' i)n>vji>ti!i (liiy ami iiijrlit. 1 Unmd the innt-r imlf of the 
Rtulitiiry iiii-jitiis ixriiiiiiHl l)y the tut nor, and the watls of the 
"Uter liiiif nni, shoIIi'ii. ami tt'titlcr to tlie tom-h. 1 onlereU wanti 
iiiKtilliitioiiK of a wciik «)liitiou of i-arlHinate of Hoda. l>iirii>K t)ic 
iH'xt fi'w iliiys ihi' iuniiiiniLJitiiry fwelliiiii in the outer imrt of the 
Wjr-f;ui:ilainl its siirnmniliup' was iiiorv nronounctii. On May 
*uth till- jHiiii was relii'Vifi. An a)iw-oia< hod foniml, and pun 
J*»'«lKHi u|)oii pn-ssim- on tlie trajrUK. lioth Dr. Sandf [to whom 
'he iNitient linil Ih-cu rvft-rrtii l)y I>r. Knapn for the removal of 
the iMkroiidcan tumor] and iiiysi'lf thon^ht it advisable to delny 
*hf "l>t-ra(ioii until the inlljiiiiniatory Kvuiptauin had ijiilMided. 
*V lien in a fi-w wi-ekx iliis liiiii iKTiirin^^f, on examination (June 
"•th) I found thill the aunil tiniior filled the entire iiieatUK, 
whereas tlii-n- wius no notireable elianKe in the [mrotideaii tuiuor. 
My di-iHirture for Kiin.jH' Iwintr »t hand (.luiie 2!trd). 1 advlee<l 
""» h. let another aiiriif mirsieon in niv wteiid take eliart^ of the 
eiiKe, auil protsised Dr. A. II. Ihiek, whom he aUo consulted at 

'I'he folli.win^' note fiiniisheil liv Dr. Smids to Dr KnappgiveH 
*dl the fiu'ts of imiM.rtiuiee relating' lo liie iiarotiil tumor: 

" Jniie -Hi. IWTT. — 1 exi-is.il liie parotid tumor at the New Yi)rk 
^lospitnl. A verli.ai iiiei.-^ioii. eMeiuliiiv frviiii tlnj level of the 
•ueiitus ,|„wii to the lower en.l of the Kn)wlh. nieusuriiiK from 
inree ai„| ^^ j|,|[( ,,, f,,,,^ inches in lentrth, was made over the mid- 
'"'■ of tlie most prominent |mrt of ttie tumor. It included only 
*'''' siilK-rllrial tis.sne. Tlu- reiiuiiniiiK tiwues were cut on a 
({"X'Vvd direi-ior. and I'ari'fullv ilis.'*e<'teil out with the flntj^rs. 
i He lanr." mass was Hrst reiiiov.ii. and iKiieath it was f.iund a sort 
"I iMili,.|,., ^^],j,,|, ^^,j,^ „,„, r,.,M„ved iiv nm-ful and delicate dissec- 
!"'''■ .' he growth provi-d i.) lie an enelK.ndnnna, coveiwl bv 

ill .' . »-''""dnlarlisMifesternallv, and tiriidv adtierent to the 
i ST i"" '""' "Iher d.-.p-si-Ht.il nniH-les, 'fW .iiM-ratiou wan 

dim.ni „..i j,^,.,,„^ i..„'„..|„r^.. v.*s..|ornerveHwe«, divided. 

f.»-t...i 1 '.''"■•'"•''"I '■" iwiridvsis of the faelal nerve eould l>ede- 

-»«.tid Kland.M.I/'li 
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iiection existtnl between the |uLr<>ti<l and auml tuiiiorx; mid with 
Dr. Ruck's asHiHtaiic« 1 reuiuved (w iiiucli iw 1 <^uid <if the latter 
by uifuim of a dn>t<i«ii)i;-ron¥]iH. having prevJoiiKly siiappcHl two 
jii(^><-H of wire in utteiiii>tinK to effwt removal with the " snare.' 

"July 24th. — Patiorit TeiiiiLine«l in the honiiital until a foitiilttht 
uince. when he wenttollliaca. To-day he ivturnwl nearly well." 

At this ]>oint my own iveords (aki- up tlie hictory of the awe, 
and from them J have compikil thu following lirief aeeimnt : 

The external tumor. reuiove<l liy Dr. SiiixIn. prove<l to l>e a 
milted sniwth (Abrou!* ehielly, but iu iH\rta eartiliiKinous, and in 
otill others celJular). Tlie jKirottd (f'and was found epread out 
over the luueti in the form of a eaitsule, l>ut W'tis not involve)] in 
itiiKTOwth. Very careful vean-h wua luiule. but at noiioint eoul<l 
any ofTshoot be discovered whieh ini^ht l>e looked U|>on lu the 
«oniie<-tinK link between the outer tumor an<l timt within the 
car. One i>ortion of the growth xeemetl to toniiitiute at the tip 
of the styltvma«toid procesN. This Huntested the idea that the 
exteiixiou of the Ki'owth to the middle ear had |H-rhii[Mt taken 

C' ire by way of the styhi-mawtoid (orumen. Thifi eoiilil hardly 
ve been the case, however, ns there was complete aUseoee of 
fa<-ial parulysis. 

July 25th, ItlTT. — The external wound in the neck has almost 
entirely healed, ami the patient is now excec<lhiKly anxious to 
have an effort made to remove the aural ^>wth. The pain in 
the r^on of the ear continues, and the tumor haa increased 
quite iierceptibly in size. B^' lucnns of a cun'eil blunt-i>ointed 
knife, iiiiule exprcKxly for this case, 1 wax able to cut off quite a 
larRe portiou^f the {o^iwth. The blee«1inf; van itctive. but not 
pn)fu»e. The i>atient experience*! pain duriuit the euttinif opera- 
tion. As soon lui the lilecdiUK luid ceased, i attempted to further 
diminish the size of the miuis by Riiawini; away small {lurtions 
with a miniature "ront^ur." After one or two M-izures I waa 
obliged to desist, as the bloo<l jKiured front tlie ear in a continuous 
stream, and the bleeding shuweil no tendency I<i stop of ilst-lf. 
The iiatmorrhiiife was readily arrested by stunlnif the ear with 
" " "" " ' i))plyinK pressure by means of a bandatJK iiassed over 



cotton, and u))plyinK prewure by 
the head and under the jaw. 



The sli]>t*ery character of the mojuies removal (like boiled sai;;o) 
WHS a very noticetible features an<) when broken down, the fnu;- 
ments did not show the slightest trace of i>ost«isshig any fibrous 
tissue in their coniixwition. 

The mirriHKitpic ivnidili'in of one of these ina.'WieH. a« ascertained 
from thin sections tiuwie by Dr. \V. H. Porter, of New York, staineil 
withcarmine, and mounted in Danmr varnish, wiL-^as follows, with 
luwpowerait a]>i)eatHt)iat thetuiuoriseomiH>s(<d in |>iirt of nnind. 
obloDif, and branchint; alveoli filled witli medium-sized cells 
which have imbibet) the staining mnteriHl (piite unirnrmly iind 
abundantly. Unly here and there amoni; tli(<s«> cells can the out- 
lines of a still more deeply stained nucleus In- distincniished. The 
interalveolar tissue oceuities fully one-half of the entir<< siiei-iiin'n. 
It has apparently not inihiliedany of the staiiiiiit; material, though 
■ the round and oat-shaiXHl nueleu^-like ImhIIi-.s si-Httrn-d quite 
uniformly throu);hont its sulistanee. lire as dtvply staini-cl ,-ik the 
epithelioid elements in the alveoli. At iniuiy .si'sits the siiiiiic><l 
nuclei seem to be surrounded by a i>erfectly colorleiis hyaline sub- 
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Btanw sharply limited against the contiKuous iiiteralveclar ti«. 
Hue: 111 othor worils, cartirage cells seem t^ cuter largc^ly i, To t/^ 
w>iiiiK>»itii>n of the matrix of the tumor. AH thrbicitl-vesHels 
encountered are of comparativelv large size, and filled with blood- 
ixirpuw'leH. At no point can 1 find distinctly fibrillated ooiuiect- 
ive tissue. ^ ""^?ci . 

loiter, on the day of the oi>eration, a second and very unsati^ 
fiU!tory elTort was made to dnninish the size of the growth The 
coPHjUHm^s of the bleeding, however, again obliged me to *desii$t 

July ^th.— I introduced four red-hot needles in succession into 
the nuiss, with a view of diminishing the bleeding. As soon as 
the rongeur wjis uHe<l, however, the bleeding became as active as 
on previous <H»c««ionH. Before I had reache<l the middle ear in 
my mining oiwrations, 1 thought it advisable to abstain from 
further interference. 

HcM)n afterward a large abscess developed on the side of the 
n<H'k, just bc»low the iiiiistoid process, and the i>atient was again 
tmnsferred to Dr. Hands' care. 

Karlv in August the patient returnetl to his home in the central 
part of this State. Alremly at that time the growth in the mid- 
dle ear and meatus hml l)egun to extend into the neighboring 
iMirts. On the 24th of Octol>er, however, when he came to New 
York for a few days, I wiis sumrised to see how foniiidable the 
growth hiul iMH'ome in that short interval of ten weeks. The 
auricle luul Ihh'ii (liKl(K*atcHl outwanl a distance of at least an inch 
beyond its iionnal iH>sitio!). Tliis dislocation seemed to l>e due to 
the (levelopnientof a broad, hemispherical mass of tissue beneath 
{i.e., on the inner side of) the outer ear and on all sides of it. The 
externul meatus was still fille<l with the growth, and there were 
two fistulous openings, — one in front of, the other behind, the 
auricle, — from which pus and bl(KHl could readily be forced by 
pressure made in th(» iieighborhocKl. The mass could l)e grasped 
and iiH»vcd a little as a whole, but in the main its att^iclimenta 
were very firm. Dr. Sands, Dr. Knapp, and I, agreed that an 
otMTatioii for the removal of this growth was out of the question. 
Tlu» patient n»turn<Hl home. 

On the 2»th of May, 1H7H, Dr. S. H. Peck, his medical adviser, 
wrot<» to m(» as follows. "The tumor has attained an enormous 
growth, is larger than a child's head, and of nearly the same 
shaiN>; it measures thirtcH»n inches in circumference at the base, 
iind is |)artlv covered by integument. His general health is very 
iiiueli niipafred and he is greatly emaciated. He has slight at- 
tiu'ks <»f Iiemorrhage. 1 use enrbolic acid as a disinfectant. He 
takes morphine; d<K's not suffer much pain.'' 

After the i>atient's death from exhaustion, on the 1.5th of Sep- 
tember, IHTH, Dr. PcH'k w»nt to Dr. Knapp the following memo- 
randum with n>gard to the condition of the tumor at that time: 

"At tlie tiiiu* <»f death the tumor measure<l in circumference at 
tlie has*' twenty-two inches, in the antero-|H)sterior diameter 
eiglit inclies, in th«» vertical st^ven inches. Its elevation over the 
surface of the skull wjis five inches. It extended anteriorly to 
within half an inch fnuu the orbit, |H>steriorly nearly to the oc- 
cipitid pn>tulM»rance, su|M»riorly to the imrietal eminence, infe- 
rlorlv to the angK» of the lower jaw. The ear, normal in size and 
apiK^arance, nested upon the external surface of the tumor, being 
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carried outward l>y the tmiinr. In ^neral appeamiice the tumor 

1>ret<ented a lubulatt>4l tiinii, viz. : a HU[ierior, middle and inferior 
ube, the superior Lwint; nbuve tlie ear, the middle ttehind. and 
tile inferior below the ear. Maxtication was sliKhtly interteml 
with, siiuply i>y Jhe weight of the tumor. No protrusion of the 
growth into the bucco-pharynt^eal cavity waa noticeable. No 
mental diHturbouce." 

The Instance recorded above is the only one kno-jm to me in 
which it was demonstrated — I iiiinrht almost say. iiositively — that 
the (iTOWth originated in the tympanic cavity. Since the publi- 
cation of this case other instances of niali^mnt tnx>wths involv- 
ing(an<l prutMibty, but not certainly, oriRinatin^ in) the tympanic 
cavity have been reixirted. Tlicy are an followH 

1. A ca*ie of round-cell sarcoma, by I)r. Arthur Hartmann, in 
Vol. VIII. of the Archives of Ofoli)Bj-. 

2. A ease of round-cell sarcoma, by Dr. J. Orne (ireen, in Vol. 
XIV. of the Archives of Otoiogrj-. 

8. A case of destructive ailenonia. by Dr. f). Sexton, in the New 
York Medical Journal for lt<84. 

4, A case of carcinoma, by Dr. Gorham Bacun, in Vol. XVII. of 
the Acliives of OtoloKy, and in Vol. Vll. of the Reference Hand- 
book of the Medical Sciences. 

Stibjeative and Objeclii^t SysUAic J/imnwrs.— Subjective systolic 
murmurs are by no means rare, but those which can t)e heard by 
a second j^erson, aswell asliy the [>aticnt. arc, I l>elieve, very rare. 
I know that I have reiieatedly, in eases of subjective pulsatini; 
noises, a|>plied the auscultation tube to thcafTected ear. but only 
once have I been rewurdeit by hcarini; what the patient h;ul 
previously deecribed. In the case to which 1 refer, the jviticnt. 
an IntvUiK^nt woman, about forty years uf niJie, consulted me iit 
the Infinnary tor a very distressinff |infQnf{ noise in the right ear. 
She said that Nhe had discovemi tluit, by niakinf; )>reNsur(> iM>- 
hind the right ear, she could stop the noise. Her hearing had 
not been afTecte«l, nor had she cx]*erienced any {tain in the right 
ear. On examination. 1 found the drum-membrane normal Uith 
hi texture and in jiosition. No visible pulsation could Ix- lU'- 
tected, nor wan thent any congestion of the juirts. Hy TiK'iins of 
the auscultation-tiil>e, 1iowi>ver, a distinct systolic bruit was 
heard, lioth by Dr. Win. McFarland, who was at that time my 
assistant, and by myst'tf. Tiie pressure of the conical end of the 
aiiHcul tat ion- tube nKaiuKt the walls of the orificc of the luiilitory 
canal ren<lcred the bruit inaudible. The heart-sounds were nor- 
mal, and tile carotids of the tw<i sides seenied to lieat with iijual 
force, I'nfortnnateiy. I negliH-te<l to ascertain whether firm 
pressure U|iun the carutiil of the right side eauxed (he noise to 
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cease, or not. Prom the fact, however, that the wnniun hereolf 
wa» alile to stop the noim> by pressing upou some upot eitiiatiM] 
behind the ear, and from the fact that the ironical hard-rublwr 
end-piece of the auscultation-tube uccouiplislied tlie xauie result. 
there can be very little doubt but that the bruit ontpnuted either 
in Bonie twip of the Htylo-mcutoid artery, which suppliea the 
drum-wembmne and posterior portion uf the tymijanuui, or in 
that braneh of the posterior auricular art«ry which supplies the 
external auditory canal. It does Dot seem to me to be necessary to 
assume that the noise in question owed its origrin to an aneurismal 
dilatation 1 it might equally well have been caused by some 
tu(thologik:al process that took place outeide of the artery, ne, for 
example, by the contraction of cicatricial tissue in its neighbor- 
hood, causing diminution In ite calibre.' Cicatricial bonds may 
ijccupy any position in the tympanic cavity, and coosequently 
may very readily, under favorable circumstances, exert pressure, 
either directly or indirectly, upon an arteriole. 

Otalgia. — In the great majority of instunceB pain in the ear im 
plies intlanmiatury action either in the middle ear or in the exter- 
nal auditory eanal. In the absence, however, of any evidence of 
inflauiniation in tliese parts, we are compelled to seek for the 
cause in some wljacent or more remote orgiui. It is to this class 
of cases that the t«nu " reflei or sympathetic otalgia " is usually 
Bpplie<l. According to my experience, such coses are by no means 
so common as some authorities would have us believe. Wlien a 
patient complains of pain in the ear, and, on examination, I tall 
to And any adequate cause for its existence in the condition of 
either the external or the middle ear. I at once suspect his teeth 
uf beinK at the root of the trouble ; and in the majority of these 
cases of otalgia I find sufBcient dental disease U> justify the belief 
that this condition is the fundamental one. and the otalgia sint- 
ply a reflex phenomenon. If the teeth are found to be in a 
healthy condition, we may tliink next of a malarial, rheumatic, 
or syphilitic origin for this neuralgia of the ear. I have seen 
cases in which 1 have been disposed to oflcribe the otalgia to 
malarial, rheumatic, or syphilitic influences, but I tiave never 
yet encountered a case in wliich I was justified in entertaining 
nture than a mere suspicion. In one of these causes the pain was 
clearly due to a chronic arthritis of tlie ten ifioro- maxillary joint: 
the motions of the jaw causing: a plainly audible creaking sound. 
In another case the otalgia finally terminated in a facial paralysis 
on the sanie side of the face. The suspicion that the affection 
was syphilitic in its nature was strong, but be the patient did not 

llrie. viTitUra on (Lila subjccrin a. . 
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reiuHin long- under olixervatiuii, 1 wat> unitblo to arrive at a itatlH- 
factory diiq^ioHiti.' 

I have had abtiolutely no eiperience with nffectionii of the 
chorda tffmpani ntrw, and will therefore omit all mention of 
them here. 

> Conmlt, on this nibjivt. k paprr h; J. Omi> GrroD. on Kpuralicia in ukd abODt 
the Vmt. TmiHacUana Amcrtcsn <iudnKlual Suelety. IM74 : ■Dothn' by Voltollnl. on 
iiUlKlaInt«nii<U<HW, in tlw MonaW. f. uhr.. May, IKTH. and July, ixni; a third b7 
anib«r,oninalcLa.ln the M.f. <>..ljepteniber, IttU; and. flualiT, a fuurtli by Wefacr- 
Uel. on Neuralgia ot Uie l£ar. in the 11. r, U., May. IK^i. 



CHAPTER XIV. 

S^THILITIC AND TrBKKCULAR DISEASE OP THE 
PEEPER PARTS OF THE EAR. 

I. SIPU1I.1S. 

Is casee of Bj-phiUtie sore throiit it la not an unnsual thing to 
find the middle eax involved, on one or uti both KiAee. As a rule 
ttie picture presejitMl to the eye of the observer is eimply that of toi 
ordinary HUbuvute catarrhal influnii nation, the nienibrana tyin- 
[lani being red and swollen, witliout any appreciable bulging. 
Tlie ttuhjective symptoiiis alHo are in nowise different from thoae 
of an ordinary non-syphilitic catarrhal attaclt. In rare cases, 
however, )>athological changes talte plfti?« in the uieinbrana tyiu- 
pani wldch are fairly conii>anil)lu with those observwl In the 
velum ptdati, and luay therefore be deeeribed as Hi>ec{floally 
eharacterJHtlc of syphiliH. 1 refer to the development of a perfo- 
ration — or of two pcrtonitions, ae I have ubnerved in two of my 
<;afie«— In the menibrana tynipuid, through a prooess of melting 
away, or necrosis, of tite tissues. 

From mere inspection of the parts it is very likely that one would 
i)eat a loss to decide whetherthedisease were of a syphilitic or of 
a tubercular nature. Tlie greater brightness of the red color, 
however, would aid in distlnguiKhing the former from the latter, 
and the collateral evidence— pliysit^Bomy, history of the otue, 
and ]ierhaps the presence of other lesions of syphilis in other 
parts of the b<Hly — would enable the physician to render the 
diui^osiH iKwitive. 

The prognosis is not very favorable. Antlsyphilitic treatment 
may anvst the further progrewi of the disease and may effect a 
healing of the ulcerative process; but the hearing will rarely be 
restored to a perfert condition, as it often is after an equally 
severe n on -syphilitic or non-tubercular ulcerative ditieaAe of the 
uiiddlt! ear. Nevertheless, a ci>urse of antisyphilitic treatment 
will often bring baek a very useful degree of hearing power. Burli 
was the case, for example, in the following two instances* 

_. _ -The iwtie 

general health, ( .. . . 
reqnuM of Dr. Roosa. During January of that year he had 
dsmyaiid almost completely lost the heariiig-jiower in both 
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ears; chancre ei^teen inonths prevlouKly. No other evidence of 
HvphilJB. with the eK-eption oi an ill-<leflnecl ulcer on the riKht 
uide of the tunKue, near Jttt tip. Nothing worthy of note in the 
condition of the middle ear. Aiitiuypbilitic treatment (by Dr. 
Koot<a), conxiijtin^ of inunctiuiis witli the oleate of mercury and 
the internal adminixtration of iodide of potasDium in iaiye doHes 
(reaching sii drachms in a single day on one occasion), brought 
about, in the courtte of a few weeks, u very marked imiiroveuient 
of the hearing.' (Pull details with regard to thiti wuse will be 
found on p. 0^ of the fourth edition of Dr. Uoosa's " Treatise on 
the Ear.") 

Ca9E II. — Female, et. 40, a teacher, somewhat anfemic, Oc- 
tober «, 1877. Totally deaf in the right ear since childhooti. 
Two weeks ago she began to notice slight <leafness in the left ear, 
together with occasional pains and a sense of tightness in the ear. 
Left drum -membrane apparently normal. The ticking of a 
watch heard at a distance of four feet. Right drum-niembrane 
very much diHflgured by inflanniiation tlmt occurred during 
childhood. Pharyni healthy. As there are no indications fur 
treatment, she is advised to wait. 

On the 23d of October she returned. The hearing- |>ower had 
heen steadily and even quite rapidly dhuinlshing. Tinnitus cim- 
stant. On the ISth she Degan to exnerience a sensation of dizzi- 
ness, which soon became so marked that she could only walk with 
the asiiistance of a friend. No change in the I'oiiditinn of the 
drum -membrane. Treatment ; Iodide of [Kitassium in flfteeii- 
grain doses three times a day. 

October %th. — Slight imj>rovement in the hearing; dizziness the 
same. Dose of iodide of potassium increased to twenty grains 
three times a day. 

November 28tn.— Hearing is now, so far an she herself can per- 
ceive, as acute as when I Arst saw heron the Uthof (K-tober. The 
ticking of the watch is heard at a distance of four feet. The diz- 
r.ine«s nas alsodisapiwared entirely, althoutth a little tinnitus Vill 
n-niains. All treatment is to t>e st4>piM><l. 

From her physician. Dr. Charles Packan). I leam that he luu 
had occasion to'treat her for a suspicious periostitis on Imtb tibiie. 
The deafness was therefore probal>ly due to a syphilitic affection 
of the auditory nerve, or of the labyrinth, or of some structure 
in its immediate neighborhood. 

The treatment is that for constitutional s>'{>hilis. No Iim-^ in- 
terference is of material avixil, although it Is very ini)x>rtant to 
insist ui>on the patient's using, from one to three times doily, 
ac<riir<liiig to the activity of the discharge, w>me form of cur 
douche or syringe with tepid water. 

In the great majority of instances the syphilitic lesions observe<l 
in the region of themi<ldle earare the result of acquin-d syphilis, 
but now and then cases are seen in which we are forced to i'.>n- 
elude that the <ljseasc has l>een inherittil from one or iHith 
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parentH. I believe this to liave been the fact Lit the following 
case, wliicli U remarkable ia several respects : — 

A ehild, seven years o( age, and of soinewhat delicate appear- 
anire, was brougnt tu ine by liJH parents on January 11th, 1(MT, 
for the relief of pronounced deafneHs. The history given by them 
wan, ill brief, aa follows: 

About three weeks previouxly the child had what seemed to be 
an attack of croup, which lasted four or five days, and waa fol- 
lowed by iiupaireo hearing. The deafnesH rapiilly became so 
uiarked that it wait almost impossible t« communicate with him 
by speech. Previously to the present attack the child. It wae 
said, had never shown any signs of iiU])airo<l hearing, althou^ 
on cniHH examination the parents admitted that they had some- 
times observed a certain degree of inattention on his part, yet not 
suflicient to make them suspect impairment of the hearing power. 

Inflations of the middle ears iu.-eordin^ to Politzer's method 
were resorted to promptly by the pbysician in attendance, and 
were continued, at regular intervals, up to the time when I saw 
the case — that is, for a period of about two weeks. Noticeable 
Improvement in the hearing, Ineting for a few minutes, or for an 
hour or two, followed these inflations. In the main, however, the 
hearing power diminished rather than increased, during this 
period. 

At the time when I first saw the child there seemed to be, for 
aU practii^l purposes, total deafness. From the statements made 
by the parents, and also from my own observations, I became 
satistled that there were brief intervals of time durine which the 
hearing was sufHciently acute forthechild to distinguish correctly 
at least sonie of the words that were spoken loudly into one or 
the other ear. A careful inquiry into the previous history re- 
vealed nothing that might throw light on the nature of the aural 
affaction. There had been no complaint of pain, no stagserfug 
or uncertain gait, no paralysis. On examination, both drum- 
membranes were found to present a somewhat dull and sunken 
appearance. The dull appearance wasof such a nature as to sug- 
gest the presence of mucus in the drum cavities. However, when 
air was forced into them hy aid of the Eustachian catheter, the 
sound conveyed to my ear through an auscultation tube was that 
of air enterhig freely a tyui{>anum of undiminished size and free 
from the presence of fluid. This satisfied uie that the dulne«a 
(itiserved was duo, not to the presence of nmcus, but rather to 
an cedematous condition of the mucous membrane on the reverse 
side of the membrana tympani. The hearing seemed to be im- 
paired to an equal degree in both ears. There were ample evi- 
dences of nasal and naso-pharyngeal catarrh. 

In the iJiatter of a diagnosis 1 was obliged to confess that Imtli 
the nature and the precise seat of the disease were unknown to 
me. The rapidity with whii^h the hearing hati disappeared, and 
the apparent absence of physical changes in the middle ears 
adequate to eiulain the deafness, favored the hypothesis of lesions 
involving the labyrinth; while, ou the other hand, the develop- 
ment of the deafness in connection with a croupy attack, the ez- 
isbence of decided catarrhal manifestations in and about the ear, 
and the temporary improvement brought about by inflations of 
the drum cavities, favored rather the idea that the affection was, 
after all, simply a subacute catarrhal inflammation of the uuddle 
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«irB with «n uimttuiil d^ree of secoiiilary labyrinth Jne conges- 
tion. At that time there wont nu vinible lesiuiis in tht^ external 
auditory cunuls; or, if they were present, they were so innignifl- 
cant as to escape my notice. 

Under these circumstances I i^tve a guarded proKnoeis, and 
reconuuended a plan of treatment base^l on the supposition that 
the disease was snuply catarrhal in itx nature. 

On Januarv 2<tth, 1 notice<l, for the first time, the existence of 
a circuniscrii>ed area of rednexs (locaiize<I periosteitie) on the 
posterior and upper wall of the right external auditory canal, in 
close proiiinity to the inendinuia tympani. The ivdneas of the 
skin did not extend perceptibly beyond the [teriphery of the 
latter membrane. An examination of tlie left ear tihowed that 
almost precisely the same conilition of the {Mrts existed in that 
ear; the only difference bein^ that the redness was somewhat less 
pronounced on one side than on the other. In the absence of 
pain, of fever, and of any other sIkii of an ordinary intlamma- 
tion, and from the fact that the family history was not entirely 
free froui a tubercular taint. I drew the inferenee that tiie case in 
hand was one of tubercular onteitis involving Ihe bony floor of 
the antrum, and extendini; inward and forward as far as to the 
fenestra ovalis and prolwibjy into the laliyriiitli itself. With this 
new light on the case 1 KugircHted to the atteiKlinf; ])hysieian that 
in addition to the inflations and tri-weekiv a)tptieatioiis of silver 
nitrate to the vault of the phurynx. rotl-liver oil aud Huxham's 
tincture of cinchona should W administered internally, and a 
modified Wilde's incision ' be maile behind Ihe rlKht ear. It wan 
hoped that, by the aid of the decided counter- irritation which 
would l>e establishc<l by this last measure, the intiannnation of 
the bone niiKht be made to sulwide. 

February lOth.— The ineisiim was made as suBjiettted. but the 
tocalize<l ]H>riosteit[s still iH'nsists. and. so faras the eye can dis- 
cover, it has not materially <liiuinis)ied in degfee. The external 
wound halt liealed. Tlieri' is a slight iuipnivement in the hearinti, 
accordint; to the statement of tlie iiarents. but it is not recotfuiz- 
ablc by the pliysician. 

February M — Incision re)>eated, on tlie same side, and wound 
stnlted with coarse oakum, with a view to exulting more decide<l 
counter- irritation than I M' fore. 

Februarj- ai.— Ver>- little infiammatory reaction has followe<l 
biith this and the first ini-ision, and no recognizable benefit has 
resulted from the pnx'edure. 

By the merest ac<'ident 1 learned to-<iJty, from a [lerson who 
ha<l IxN'ii aci|iiainted with the child's (Hireiits in earlier years, 
that both of them had had syphilis Ix'for*- the birth of the child. 
I made can'ful iiKiniries in n-t-ard to tlu' ailments and general C(ni- 
dition of health of the luiIJent ]irii>rto the attack of "croup." but 
faiknl to obtain any satisfactory information. From the attending 
physician, however, I loarntKl that the [>ulicnt had l>een a iMie, 
delicate balH-. He liati had no wrious illncKs during the ttrst year. 
When a litth' over a year ol<l he lieKan to have attacks of vomit- 
ing, aiLd lit viiryiiij- iiLten'als they wotilil ns'ur. They l)eguii by 
his em|itviiig his >loiiiacli aiul then he would retch and lliniw up 
whatever he liKik, for tliri-e davs. Tlu-y leanieil to exjMi't a three 
liaj's' siej.'e whenever an attack la-gaii. There was no system or 

< lii.'iHu.ii lit Dip iiiiLilol.l IiiU-Kiiiii.'ulH, t<>ll>.iii'<l l>y Klulllug vt tin' omudJ vitb lint 
or oUirr iniUtlDK uialvriftl. 
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regularity nlnmi their return. Tliere were no head symptoms nor 
anything Hiniulatin^ a convulwon. The mother liad had one uii«- 
carria^e and had lost two or three children at an early aj?e. An 
examination of the ehikrs incisor teeth (not yet the permanent 
oiioh) shows no evidences of the characteristic defects deseribeil 
by Hutclunson. 

A^^ain the treatment was chanpred. All attempts at counter- 
irritation were abandoned, no further applications of silver nitrate 
were made to the vault of the pharynx,— which, in fact, seemed 
tlien to be in so nearly a normal condition as not to require any 
further active interference, — and the child was put under a regu- 
lar course of nota^sic icxlide, in slowly increasing doses. It was 
also sujrj?t*ste<i that menuirial inunctions should be added, later, 
to the internaraduiinistratiort of the iodlTle. My impression is 
that this j)art of the treatment was not adopted. 

On the '27th of March the attending phvsician reported that the 
chiUl was im[)roving, both in his general health and in his hearing 
power. The i(Hlide of potassium had been given, at first, in five- 
grain dt)si»s, three times a day, but it had been gradually in- 
creascHl, ami at that date the dose had reached seventeen grains, 
thnn* times a day. The cod-liver oil and compound tincture of 
cinchona had also been continue<l. '* There is no change," his 
physician writes, " in the aijnearance of the external auditory 
canal that 1 can discover. Hie remedy has not yet shown its 
elTect on the skin or in any other way; but the child hears better. 
Of this 1 am j)<>sitive/* 

I (luote again from a letter dated June 11th: **Heha8 taken the 
i<Hli<le regularly since 1 wrote you hist, and is improving quite 
steadily in resiHH't to his hearing. He took at one time thirty- 
eight grains, three times a day, but it caused some coryza and he 
lias taken U'ss since. I have n\>t s(hmi him, until to-day, for nearly 
six weeks. Meantime he has develoi>e<l a trouble with'the left 
eve, the nature of which 1 do not understand [? keratitis i>ar- 
elichymatosii]. The chief symptonis art* i)hoto|)hobia and water- 
ing n( the ey<». His parents have during this time taken the re- 
sponsibilityOf reducing his icKlide to seven and a half grains three 
times a <lay. I have directe<l them to increase it again. The 
child's general health is gcKKl. He is growing but not increasing 
in weight." 

In answer to my riMiuest for more detaileil information in regard 
to the condition of th(» hearing, the doctor wn)te, under date of 
June IHth . *' He hears equally well, as nearlv as I can ascertain, 
with both ears. He woidd not hear an ominfiry tone to know 
wiiat was siiid. He would hear a tone sJhjhtly elevated, if the 
wonls were sp<»ken slowly and distinctly. His partMits think he 
hears ordinary conversiiti(m at times." Again, on the 12th of 
July, he wrote that *' one of the child's knees has been in a swol- 
len condition since ten days ago. Then* hjus been no pain, how- 
ever. n(»r d«H»s it hurt him to use it.'' Finally, at a still later date 
(Sept. i:Uh), he wn)te that the boy hatl continuetl to take the 
i<Miide, and that he Wiis then able to hear almost as well as he 
Iiad ever heard. 

It sc»ems to me that there can l>e ver>' little doubt in regartl to 
the syphilitic nature of the lesi<ms which damage<l this child's 
hearing so st*riously. Th<* mis<*arriagi* exj)erienced by the mother, 
the loss of two or thret* of her children in infancy, the selection of 
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ttie bony partn of the ear by the (liseivto tor its flret (tciitre of 
Activity, the subsequent develupiiieiit of iiifliiiiiiuittioii of the eye. 
And tlien of some sltigRiHii dineane of the knee, nnd, fliinily, the 
markedly l>eneflcial effects of ptitnwic iodide adiiiiiiiotere*! inter- 
nally,— all these facts, I believe, favor stronftly the idea that the 
ease was one of tardily develoi>e<l hiherited syphiliH. 

A number of similar casca Jiave been rei>orteii by Knapp, of 
New York (Vol. IX. of the Archives of Otology, where the earlier 
literature of the subject luay be found), by Kipp, of Newark, N. 
J. (Vol. II. of the. Transactions of the Amcricjin (.)tol<iKi<^*al 
Society), and by others. The i^hief point of interest in the preHeiit 
case lies in the faet that a circumHcribed iteriosteitis was demon- 
strable, for a comparatively lon)( period, at syniinetrieally plat-ed 
KI>otH in both external auditory canals. These sfHits corresiMinded 
to the bony floorH of the uiiujtoiil antra. In all other material 
res|>ectH the case differed but little frt)in thos«- hitherto re]K)rted. 
The discovery of a limited iM.<riosteitis (and undoubtetlly also 
osteitis) at the very si>ot wliere tulMrcular disease of the ear is 
apt to start, HUntirests the <iuestion whether, in ctwea of deafness 
due to tardily dcvelopf.'d inherited sjphilis. this si>ot, or one very 
close at hand, be not also a favorite seat of syjihilitic lesions. 

Ill view of this jiossibility I would sni^trest that particular at- 
tention be direeted. in eases such as we are coiisideriuf;. to that 
)>art of the external auditory canal which lies imme<liately next 
to the posterior upper limit of the meuibmna tymiwni. 1 am 
confident that even a careful observer may, in an unKUanlcJ 
moment, very easily overlook a certain amount of reilnesH of the 
ekin at this iM>int, l>ecauBe it is not unusual t<i find very nearly the 
same state of thiiiKs in cases of simple suluieute catarrhal hiflaiii- 
iiiation of the mi<)<tle ear. The distinction between the two, 
however, may t>e stated thus: The redness of syj>hilitic ori|;in 
should— accordinji to this hy[iothesis — Iw iiiost niarki-tt at a s|>ot 
lyinii directly iiixm ))one sulistance. while that due to simple 
catarrh is most niarketl alone the manubrium mallei and at the 
l»eriphery of the meml>rane, ami then fades away rapidly from 
the i)eriphery ontwanl. 

In a case like the one narrated aliove, and also In those citses in 
which there are no visible or deiuonstnible lesions in the miihlle 
ear sufReient InaciHiiint for the [>roroiinddisturiian<vof the hear- 
ing iKtwer. it would I>p interesting to know what is the natiirt' of 
the lesion which has prmlucei) such serious im|)ainiient of llie 
function of bearint;. an<l to what juirts of the ear it is conflmil. 
On these iHilnts we can simjily si>ei'uiate. It is mon- than prob- 
able that a l(«aliM'il [leriosteitis of the inner wall of the ciK-bIca 
or of the sta|Hilio-v(vtibiilar j<iint is the li-sion on which the ili'af- 
ness de(M>nds. In the exceptional case which I have just narrated. 
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tVo Tmli'** *""^T^ *"• *'*'"*^'« **»*» *h« '^''hlear cavity had r. 

H,K t of red,?J^ ,tlr t ! "".'*' '"""«"«^t« vicinity. The visible 
bmna t™^ "?k , !'«'*«"«'• ^^id upper limit of the lueui- 
™M V . "'*^^'" '«^vor8the idea that theiwion borderino- 
uiK,„ tl^e „,clie in which lies the stirrup waa thTpTrtlSc^l^V 
S:t £ *f <"--/- its. ocalixed activity. tK^S^ 

strucC s of t .« '*^'';""'^/"r*"«' ^*v«r8 the idea that the delicate 
struciurts of the cochleii hatl not a« yet been seriously disturb^l 
m their relations. In „u,Ht of the cases of profound deaf n2l^ 

Starker; ^^''"""''' *""**"T* ''^"'' *« ^^ ^^^Z^^X 
an> inarked degret*; and in such cases 1 think it may be assumed 

tiSy't r**' «trx.etures of the cochlea n.ust have l^n^'HS 
tur HHi n their normal relations, and if once disturbed it BeeuM 
..Kl.ly nnprohahle that they can ever again be capable 0^^" 
foriiiinK tlie delicate and precise t««.k assigned to thein 

Asreganls the details of the anti-syphilitic treatment, I have 
nothing 8|KH:ial to say. 1 find, however, that a recent writer > on 
the subject of hereditary syphilis, lays considerable stress on the 
necessity of n„t trusting to the imtassic iodide alone, but of em- 
ploying in conjunction with it mercurial inunctions. 

Before disinissing this subjetit I wish to lay stress upon the im- 
jK>rtance of keeping one's mind on the alert for syphilis, in all 
ciises of rapid loas of hearing, and especially in those in which no 
adtHjnate d(>iiioiiHtrabIe lesions can lie found. All the circum- 
stances surrounding these cases co-oixjrate to throw the physician 
off his guard, and to make him dismiss syphilis from his mind 
when he thinks over the iK>ssibk* causes of the deafness. The 
casi> last narrated may 1h' citwl as an instance of the serious harm 
that might follow such an oversight, and yet it is an error that 
physicians must often make. 

II. TrBKiicriiOSis. 

TulH>n'ular dis(>ase of tlie mi<ldle ear is by no means rare in 
private pnictice, and among the {Mxner clas^es in our large cities 
it is of almost freiinent «K'cnrreiice. When once the disease has 



n»aoluHl a certain statji* in its pro^^ross it is no lonj^^r pocsHible ti> 
i1istin*ruish the visil)lt» lesions from those presonteil by ehronic 
non-tubereular intlaniniation of the middle ear. It is only by 
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pret-enle^l featores so different from anythiriK thnt ! hnve neen in 
tLc ordinary course of nini-tuberfiilar iiii<ldle-car distuise (both 
purulent and non-punilent) thiit I liave felt juHtifled in dettcribing 
the letiione as <li»tinctive1y tu1>errultir in tlieir nutare. For the 
sake of eunvenience, I will divide thetw- ra»eti into two f^roups, 
and will designate each byatitle which deiwribeH the luuHtstrikin); 
feature of itM appn>priat« Kroiip. 

Paiiikss Vfreratire THftninmiition afthr Membrnnti Tymjttiui. 
— So far as uiy niiteM xhuw, I have Meen only three instamtes of 
what I tun now almiit to ileBtTil>e, ntid yet I am eonfldent that in 
olinoxt every ea^e of tu)>ercular dixeutie of tlie luidtlle ear the early 
changes are precisely the Mtnie »s those o)>Herve«l in theite three 
cases. The rarity of the disease, or rather of these particular 
leaioDs, Is more apjtarent than real. In the absence of pain and 
of an appreciable diHcharin' (mm the ear, the luitient feels no 
special nee<l of consulting a phytiician ; nnd later, when the need 
is felt, the lesions have disupi>eared, and the picture then pre- 
sented to the eye of the ol)«ervor possesses no spw-ially character- 
istic features. 

In all three of the easea referreil to alMive, the patientx were in 
fair general health. They were certainly not nibust. but nolKKly 
would (or a moment think of speaking of theni as presenting the 
appearance of delicate health. One of them had been subject to 
almost constant backache for a few months previously, but the 
sJgnlHcanee of this |iain (disease of the spinal vertebne) was only 
discovered a short time before she consulteil me on account of 
her ear. So far as 1 could learn, there was no evidence ot present 
or previous pulmonary disease In any of the caM>s. 

In all three of them tinnitus and a sense of fulness in the ear, 
together with slight imjuiirment of the hearing, were the first 
eyiuptoniH notiee«l. In two of the three caM>s I had repeated op- 
portunities of examining the parts with the mirror and reflected 
light from the earliest cotuniencenient of the disca.He. In the 
third cose 1 was not consulted until after the pittient discovered 
that his ear was di)<charging. Slight n^lness and hifiltriitinn of 
the upper]Mrt of the luembrana tympani, chiefly posteriorly, and 
of the skin covering the liony wall of the canal in the irinne<liatc 
vicinity, were the first changes ol>ser\ed. In the couhm' of several 
days, in one wise, and of a few weeks in the other, the infiltration 
and eongcHt ion spread downward until the entire jKisterior su- 
perior i|uii<lrant was invuiveil. <iradualiy, after the lapse of a 
fiwduys,thiK region l>ecatne convex toward theeyeoftheobsener, 
HB it some semi-fluid material were accumulating on the inner 
side of the meiiibniua tyni|>ani. Finally, without any i>ain. or 
with a sense of fulness and di.«couirort barely ainouuting to a 
Benee of pain, at the mod pn)miiient part of the bulging portion, 
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a perforation established itself, as if by a molting^-away process at 
this spot. From this time forward the disease pursued a some- 
what diflferent course in each of the cases. In one of them the 
redness and infiltration spread rapidly from the posterior superior 
quadrant to the rest of the membrane. The same thing probably 
took place in the case which I did not see until after the discharge 
had been established. In the third case, however — that of the 
younj^ f^irl with spinal diBease— the redness and infiltration did 
not spread to the other portions of the drum-meuibrane ; but, on 
the other hand, the upper and posterior portion of the wail of the 
canal gradually became more markedly congested and infiltrated, 
as if the bone itself— that part which constitutes the floor of the 
antrum — were the cliief seat of the disease. 

Finally, I will state briefly the subsequent histories of these 
ciLses. In the one to which 1 have last referred the ear gradually 
improved so far that the only lesions left were a little redness 
alonfj^ the upper wall of the bony canal and a scab-like formation 
covering the site of the perforation. The hearing in this ear was 
also slightly impaired. In the other two cases the discharge in- 
creased in quantity until it l>ecame profuse. Then obstructions 
to the free escape of pus developed, and the patients experienced 
a groat deal of pain. In one of these two cases a sudden hemor- 
rhage from the lungs announced the development of tubercular 
pr(K*esses in that region; in the other, the general health became 
so wretched that the patient has since been obliged to spend the 
winter in a milder southern climate. 

In conclusion I would say that I am dispose to consider the 
following iis the distinguishing features of a tubercular inflamma- 
tion of the middle ear, in its incipient stages: 1, the tendency to 
localize itself in the vicinity of the upper and posterior portion 
of the memhrana iympani\ but whether the disease originates in 
the t>nuiMinic mucous membrane, in the fibrous structures of the 
memhrana tympani, or in the bone of the immediate vicinity, I 
am still unable to determine, although I suspect that in some 
ciises the bone substance is the starting-point of the disease; 2, 
the marked insignificance of the pain, or even its entire absence; 
and 3, the intolerance of any hut the simplest and gentlest local 
remedial measures. 

Cheesy Inflammation of the Middle Ear.— The following brief 
histories of cas4»s furnish all the information which I am able to 
give, from personal observation, in regard to this i>articular ty|)e 
<»f disease. 

P^j^K 1.— The patient, a man thirty-two years of age and in a 
iKH)r giMieral condititm (habitual cough, night-sweats, incurvated 
nails, emaciate<l countenance), gave the following account of his 
ear affection : About a year previously he had experienced slight 
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imin in one ear. which was foUiiwwl xliDrtly afterwanl by n tlis- 
charge. In the<wur><eor nix iiinntliH ht< went IhroUKh the miiio 
experience with the other ear. In Iwth eitrs the (liHcharKe loHte^t 
only fur » short tliue, l)ut the <l('ii(iie»), whitih was well-inarked, 
had continue<l uiictiani^il ever viiice. On exouii nation, October 
4, ItlTU, I round the ri^rht druni-iiieiiibraiie of a jieeuliar i>a)e, tlesh- 
tint color, with two or three di]nte<l l>lou<l-veaHels crossing its 
outer Murfn««. The iiiiprewtion <H>nveye<l to the eye whh ok if the 
druni-meiubmiie Iwui been stretehed w) tlKlitlv over dome whitish 
body that ittt superficial blotMl-vesxelii (veint<) had tx-en eouiiielled 
to |>erfomi not only their own le^tiniate Uwk. but also that of 
the more deeply situated veiwels, wliioh at that time luust have 
been oblitemted. 

I saw this case only once. I made a note of the conditions 
observed, but was not able at that time to offer any KatiNfitclory 
explanation of their ori(jiii or sit;ni lira nee. I alw) oi'nitteil to Uvt 
the membrane with the (irobc ; t bout;!) the a[>iM'aranci'N were sm-li 
that I could scarcely have been iiiistakeii with n-eard to tlie 
presence of oome Hemi-solid material in tbe tymi>aninii, whii-h 
pressed sufficiently ai^inst tbe druMi-iiieiiibnuie to interfere with 
the circulation on its mucous surfiu-e. In the liKht of the follow- 
ing case, however, 1 ))elieve that tbe two cases were essentially 
identical. 

Cask II.— The iiatient. a clerk, almnt thirty years of age and 
in rather i>oor funeral healtli, and with all the external appear- 
ances of a i>erson atfcotetl with phthisis, consulted nie on theilOth 
of January, 18TS, fur marked deafness alTectiii^c both ears. He 
gave the followinK account of his tniuble : Durini; the previous 
autumn, as a result of sea-batliinK, lH>tt) ears had begun tu dis- 
churfice. He wax very i>ositive that the ulleetion had develoi>e<I 
without pain, and that previous to that time his hearing n«<l 
been perfect. In corrolwration of this statement he called my 
attention to the fact that he was the head of one of the dcjjart- 
tiients in a lai^ publishing house, and that it would scarcely 
Iiave been jKissiule for him to liave risen to that ixisjtion, anil to 
have i»erfornied its duties pro|)erly, unless his hearing luid l>een 
fairly good. At the thne when I saw him his deafness was so 
iiiarKetl that 1 was obliged to s|>euk in cguite a loud tone of voice 
In onler to make my^ieIf understood. On exami tuition, I found 
the right auditory canal iierfectly dry. Thedrum-meiubnine pre- 
sented a i)eculiar whitish, i>oIisbe<l apiiearsince. A cin'ular i>er- 
foratinn, witli shan>ly cut, somewhat thickened edges, oei-uple<l 
the anterior su|>erior ipiadrnnt. The entire |M>stcrior half of tlie 
membrane was in a iierccptibly bulging condition, and over its 
Burfaceran twoor thn'edifateil and sharply ili'Kned h lis si- vessels. 
When I tested this bulging jK)rtion with the pn>)>e I found that 
the drum-membrane wn.i resting ui)on some solid substance. It 
felt more like a senii-solidsulistaiice (cheesy nmterial, for en am pie) 
than like lH>ne. Antoriorlv tbe druin-meml)rane yieldeil readily 
to the pres.sure of the prolM>. On the left side, 1 found a little 
thin, purulent secretion in the auditory canal. The drum-mem- 
brane WHS in all essential resinvls like the right one. Tl»e only 
difference that 1 could discover wait this: the |>erforation wasslit- 
shaiieil and is-cnpicd tile anterior inferior i|tnulrant. close to the 
jierijihery of the ii(end>ranc; whereas in the other ear it was cir- 
cular and occnpicd the anterior snis'hor iiuadrant, nndway Iw- 
■ ' e handle of the h 



. , ,11 the iHTiphery a 

1 expresM-d to the iiatient's pliyaiciuu the belief tliat chee»y 
U 



370 



A MANUAL OF DISEASES OF THE EAR. 



material had ac<*uinulatod in both middle ears, and said that I 
^ould like to make an incision through the bul^ng posterior half 
of one drum-niembrane and endeavor to waNii oat the cheeKy 
material ; and if the OT>eration oroved successful, I should want 
to repeat it on the other ear. My pro{>osition was explained to 
the patient, but he declined to submit to any such operative in- 
terference. 

The exiMjricnce of recent years has taught me to abstain care- 
fully from all such vigorous interference in cases of a tubercular 
nature. It is probable that the incision of the membrane and the 
subsequent mnnipulations of the imrts would have resulted in an 
aggravation rather than an amelioration of the disease. 



CnAPTEU XA\ 

DIFFERENT FORMS OF AfRAI. DISEAKK IN WHICH 
THK LABYRINTH IS BELIEVED T(i BE INVOI.VEK. 

This chapter ooiiipriM-fl h M-rioK nf iiiirnl ilistiirlinni-cH, nil more 
or U"»s (frnve in chitniutpr, ami iiiiiiiy uf ttieiii wry oltsciin.- in 
thfir iMitlxiliki^y. It is (.■ustomury tii (,'niii|i tlicui liifTCtliiT iukUt 
the heuiliiiK, " ]>L■^'IU^^ iif tlit- L;kl>yriiitli,'' liiit, iinriirtiiiiiilcly, 
there are (PKhI reiiMni;* for lM>lievinKthiit this i ivi i veil i cut lUwitrna- 
tiuii cMiiiiut ri){Iilfully Im' applit-tl tu ilkiiv thiiii a tuir i>n<iH>rti(>ii 
of the entire n Hill Imt. In tbeciiKos ()f totiil deaf iiivsh ri)ll»wintf the 
discHHe known as epiiletuic o'lvbrii-sjiiiiul itifuiii^fiti!'. there ean l>e 
very little doubt tliat the chief lefinns are I.ieiited iti the laby- 
rinth.' I will urive ill brief outlines the histories of twtt Mii.-h 
coses. 

Cask 1.— The imtient. a txiv seven vi'ars of age. was bnmt;ht to 
the Iiiflriiiary on the 3(ith of June. iwri. Hij: father Ktated that 
ten weeks previously bis son biwl Ihm'ii taken ill with severe heail- 
aehe. fever. jMiin in the biiek. and l)enilin(; linekward of tlie bead 
and shoHldere. Alnrnt the fourth liay of the attaek it was 
notJee<l that tlie \my was deeideilly ileiif, and twentv-foiir hours 
later he apiwareil to have tost the wnse <)f beiirfnn entirely. 
Thei¥ had l)een no disi'hnrKe fnini either ear. and the only eoiii- 
plaiiit wliii-h tile iHty hiid niiule with referenee to his ears was. 
that he constantly lieanl nois«-M in them of the most variejl ehar- 
acter. Thiw syiniitom still iH-rsisttni iit tlie time when I saw him. 
Durinireonvalesei'iice, whenever tin* |>atieiit atti-iti|>teil to waik 
withotit iis.Histan(V. he exiH'rieni-eil threat diHlenlly in niaintainiiiK 

■ Amlyrt, i>ii<ii in tbmo cow'*, thp lesirni!! fininil atter divith an- nnmriimntciai- 
flnni nlni-Mt onlln-ly to Ibe luhhlle i«r. Tlliis. t.T ■■uiill'l'-. Mik« lAnhlvps ,^ 
oiililtialniiiliHO' nn<l(l(iili>i(y. Vol. III.. Xik'J. p. |~nviii>rlHafiisi>i>rcm>)ini-iiiritial 
iiiiiiliielili>,iiiwhk-li<hvl<l(i1. ir nit. btal il.-uf mws wns oImtv.-.! tw.i <ia)-H iH-r - 



dvadi. Atllwaiibipiiv. Kiiiutfiiiiivltliiillhi^Ij-imiBnlcniiuiiiiHtiiPriihraiip.rinlKiiii 
■hint. wnH lUi-lilcilly hyixTH-iiilv ami swollm. ThMv wiTi- al«i vitj- ili'diliil n-i- 
■hiKiw (•( a RFiH<ral iiiemiiKilki. IliittlH* amUtory nervp. In (lu-|ii>niH acusliiim lii. 
teriiiB. wBMqiiltarn'efnnii ■■t1iU«ii>s iif Inrtamiiuukin. iin loilh Mr*. tUith laliy- 
rlnlbH wiTeiiliai ■•xatnlmtl anil r»iinil iwinnal InpTM-y rwtav'l. 

KMiH alwi irin-hiwH An'lilT. V<iL HI. ]). KA i-t ■»). ■ uuratod tho hbtrirydf a 
mmrwluu Mlmllar caw (if meulniiltiii. TlippatlHakaHiliunlinBleomi-iTliitbi-aniiv. 
waa taki-a ill un thit tilth rrf ArriT. ami ilk-l «■ tW nb <if May. Ni> ili-afnnw wbh ni- 
(k-vil u'luii be wan flnt tahm ill. Hmm afterwanl. huwi^vi-r. hi- Bnulimlly Iin.'aiii>> 
(•■taliy ik-ar. At the inM-uiiirti-m exainliiiill»ii IhcnmllliiryiHmMirxamlnHl ml- 
(TiiiKi>pli-allr) wen- fnuiiil (■■ bf nq^R-tlv nunnal. Tin- Eennitial ainnrntiiii uf tiii> 
on-lil.-u was alwi fouivi ■•■ iH-niniinl Tb<- ■iiklill'- mr. how.n-r. wbh ^•ull•l •■« l.illi 
id<lr>i1lulii'tli->ni«l'iri-xti'iiii<vrlnniiniinatiiD'i-liniit.'<'H. Sir->iib-<Kii>ib>"ri.-<>ntui-><v>- 
lliMiiP. H'HI Hiimilio.! Hilh lili-xl-iwsoU. IraivrK.-! IIu- i-nvilv in all lUniliciin. nn.l 
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liifl enuilibriiuu. A It ho u^fh this difficulty had afterwn.nl ^^reatiyJ 
dhiiiniKheit. it was still eiiffleiently inarktKl. when the hoy <vuue 4 
lo the Iiiflnnary, to attract my attention. On itxaiiiinatlnn, 1 1 
found iKith external and middle ears in a eonii>arativeIy tiealthy I 
Ktate. The deafnew wiui alwolute. I 

Cask II. — The patient, a tvoy four years tit aee, and in appar- 
ently good healtJi, was hroufcht by his mother tii the Infinnary 
on the 34th or September. 1873. She Rave the follnwinR history : 

Five months previously the boy had been taiken with ayiiiptoiuB 
of eerehro^splnal uieninftitis, vix., vomiting:, pain in the liead, de- i 
liriuui, hii^h fever, and npiiithotcinuH. In the i^onrse nt a week ■ 
the delirium iiassed ott, and then the parents niitice<i that the ] 
child was entirely deaf. Since recovery the child had shown r 
"utflineHH" ot disjioHition to his family which tiiey had nev__ 
noticed before, and a desire to destroy clnthiiiK and other articleK J 
which cjime within his reach. His gait had been stnggerintf and J 
waa still, at the time when 1 saw him, somewhat unsteady. Deat- 1 
nesB complete. Eight uiembraua tympiini opaque anil Bunkt-uil 
left, in nearly the same condition. In other respects the luiddla J 
ear appeared to be noniml. 

In both of these cases it is reasonably <T|ear tliat the ori^iial J 
disease partook of the natnre of a meningitis, ami that the in- ^ 
llammatlon at a certain stage spread to both labyrinths. It the 1 
Inflammation hiul not involveil the labyrinths, but had simply f 
<lamageil the luain trunks of the auditory nerves, it is difflcultfl 
to understand why the trunks o( the facials, which ii 
iiiately related to these nerves, should have esca]>e<l. Equally 1 
greiit are tiie difficulties that stjind in the way of the assumption T 
that the auditory centres in the medulla oblon^ta are the jiarts 
Involved. Welier-l.iel has shown,' by direct experiiuentatioit, 
that a free communication exists between the endolymphatic anil i 
peril ympliatic sjMoes of the labyrinth and the extralabyrlnthine 1 
intracranial sjtaces, and it is probably by this route that tile in- 
flammation spreads from the meninges to the labyrinth'. 

Epi<lemlc cerebn>«pinul nieidngitis is not the only epidemift fl 
affection which is apt to be followed by labyrinthine diseaao. | 
Scarlet fever, typhoid fever, and measles, also furnish a largo I 
proportion of the cases of this fonti of aural disease. The disease J 
known as niuuips may also, in exceptional cases, terminate in tlie 1 
total loss of hearing in one ear. In 1881 I published the reports J 
of two such caeos,' and since that time I have seen two or three f 
othera, I will give here the histories of the two flrst cases. 

The patient, a rather delicate girl, sixteen years of age, waa 1 
taken ill with the mumps on or about March i), 1881, She con- 
tracted the disease from her sister, but ex|)erieneed it in a some- 
what more severe form than did the latter. Both sides uf thfl 
face were much swollen, tile motions of the jaw were poin/ul, and 
there was decidett soreness of the throat, with a correspou^ng 
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difflrulty in swiillowinR fowl. On the third day sho experienced 
n Khnrp |Niin in ine riifht enr. It lusted only a few hours, and 
WHS «»H>eiated with an unjileiuuint xiiitfinijr or ringing noiae. It 
wad not, hnwevur, niilil the (ollowinff day that ithe diiieovort^ 
that nhe hiul livit the [Miwer of liearinf; in the riuhtear. From 
that time oiiwanl. the unpleiuiant sini^infc noise had eontinued 
iinehanKctl. Wlien 1 wiu« ealled to Nee the |>atient, on the Meventh 
or eighth day (if the attack. I fimiiil her face still deeiiletlly swol- 
len on both sides. Her KenentI iii)j>earanec was that of a (terson 
whohiw) i>awe<i thn>ii|;li a somewhat severe illness. Part of this, 
however, was prohahly to l>e attrlliiite<l to a rei-ent malarial at- 
ta<'k. The heaHni; iK>wer of the left ear was normal, both for the 
tiekini; of the watch and for BiK>ken words : that of the ri|tht ear 
had a[>|>ar«'ntly l>een completely destroyed. When she clused the 
left ear flrinly, slie was unable to distiiufuish wonis spoken in an 
ordinarv tone of voice ut a distance of five or six feet from the 
alTecteif ear. When the same wools were sjxikeii in a rather loud 
tone, she was aide, by jnyiiiK close attention, to make them out 
ei>rrectly. When I pressed my watch ii|j;htly iLiniinst her ritcht 
i8 nnal>le to hear the stiund of the tiekini;. but when 1 
' watch mure flnidy. she s;iid that slie ctadd distinguish 

faintiv, but iriih thi- lift fUr. I taitjHHl (.I'litlv n|><in a silver 
KiMHiii which the juitient heUl susiicndiil lightly iK^tween her 
teeth, and she refern-d the siitnuls tlins ]>nHhii-cd to the left ear. 
(4hi a sii))se<iuent <Mi-asion I empli>ve<l tlie tniiiiiK-rork in tlie 
usual manner, and oiitaimil liie same results.) Tlie ticking of a 
watcli held in a similar manner U'twii'ii the tet-th. was als«t re- 
ferreil by the iKitient to the left car. Firm closnrt' of the ritcht 
ear did not alterthcri'suUHobtainedin tiiest- hist two exiH'rinients; 
the tickini; of the watcli and the sound of the vihratint; sjtooii 
were still referrtnl to the lift car. 

On exainimition with the s|>eculnm and reflected Iit;bt I fiaind 
the na'mbrana tym|miii of the affcctetl (R.) ear very nearly nor- 
mal in ikpjHiirance. Tiicre wjw not the slichtcst (■vidcncc of con- 
Kcstion of the dermoid hloiHl-ves.s«-ls : the meiidirane )>n>[M<r wax 
l)erfe<'tly smisdh and tnuisjmrent. and there were no indicalions 
of an exudation in tlie tyiii|ianiR cavity, or of a swollen or con- 
(^■steil conililjoii of tlic tym|i:inic nmcons tucndirane. The only 
abnoniiul comlition tlial I could discover, wax a slight drawing 
iiiwani of themcmliranc iieyond itsnatnrrd ixisltion The pliaryn- 
(feal mui'cms membrane, however, iin'si'ntiil dei'iileil evidence of 
haviiit; liecn n-cetillv infliimcd. It was still markinllv swollen 
(•iilematous), and Iiicn» wjut idiundaiit sciTeti.iii in "the nasii- 
liharyntn'alstuu-e. It watonly wit!) dimcnity timt air could l>e 
^^■(■il tiinaitfh the riubt Kiistachian Inlie iiiti> the middle car. 
Then- was no (Mindysis of tin- fm-ial ii.Tve. 

I <iiie»tioiicd the iiaticiit ciiHf-iv ji sti'oiid time wilh reij!ir<l to 
tiie svmptoms wliiili immcdialflv foUowci] tlie attiu-k of (laiii in 
the rV'lit ear, but failed to elicit anv riirthcr fm-ts of imixirtanc?. 
Nhe hiul cx|ierienccd no di/./.iiies.-<. no naits>'a. no dilTicully in 
maintniiiink; her b-diuici- in walking or stiindinK. — in a wonl. 
noiieof tlie svmptoms wliich are usualiv assis-iat*.-*! wilh iheho- 
calliHi M<'-iiifTi''sdiscus<'. 

Althouj;h III.' condition of tlie Hu-stachlxn tn)H> and middle ear 
Ni-<<mcd no lontn-r to have any ciHiiiii-tioTi with the deafia-«s. I 
directed mv etforts towanl restorint; the mi.->o-ph>irvnt,i'al and 
tubal miK-oiis uicmiinuie to a healthy condition, by means of 
aiiplications of nitrate of silver, in sohition. to the vault uf tlie 
IiluLr^'iix. anil of Influtiuns iu4>onliiiK to t'olitner's method. 
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On the firat of April, fourteen days after I first saw the patient, 
I abandoned this plan of treatment. The naso-pharyii^^eai 
mucous membmne had, by that tuue, apparently returned to a 
healthy condition, and the air during: inflation passed readily 
into the right middle ear. There could, therefore, no longer be 
any reasonable doubt that further benefit was not to be expected 
from treatment directed to the middle ear and neighDoring 
mucous membrane. In its stead I prescribed iodide of potassium 
in increiising doses, and counter-irritation behind the right ear, 
by means of tincture of iodine. The patient began with fifteen 
grains of the iodide daily, and increased the dose slowly up to 
forty grains. During the third week, while she was taking these 
comparatively large doses, she began to experience the specific 
effects of iodine. As there was no evidence that the hearing 
I>ower of the right e<ir wius being restored, in even the slightest 
degree, 1 no longer hesitated in giving an absolutely unfavorable 
prognosis, and advised the patient to stop all treatment. I ex- 
amined the affected ear again during the second week of May, 
just before the patient left for a pleasure trip in Europe, arid 
found that the hearing still remained a i>erfect blank. 

The following is the history of the second case reported by me 

in 1881 : 

The patient, a man forty-one years of age and in good health, 
contracted the nmmps oii or about the first day of June, 1881. 
The swelling wa.s noticeably greater on the left than on the right 
side of the face. The motions of the jaw were decidedly painful. 
On the third or fourth day of the attiu'k, he discovered that he 
was unable to hear with nis left ear. He also suffered at the 
same time with a loud roaring s(3und in the head. In the course 
of three or four days this noise, which had hitherto been general 
throughout the head, gradually became localized in the left ear. 
On or about the fifteenth day the patient experienced nausea 
and dizziness, and found considerable difficulty in maintaining 
his balance. These new symi)toms grew more marke<l during the 
following forty-eiglit hours, and then began slowly to diminish 
in intensity. No very marked change for the better took place, 
however, until after four leeches had been applied behind and in 
front of the affectetl ear. This was done on the 20th or 21st of 
June, by th(» advice of the physician whom he first consulted. 
The roaring and deafness remained unaffected by the local blood- 
letting, but the nau.*<ea, dizziness and difficulty in maintaining 
his equilibrium wen* at once greatly diminished by this proced- 
ure. lA^eches were also ai)i)lieil on two subsequent <x*casions, 
eiwh time with a certain amount of benefit to his general condi- 
tion, but without affecting the damaged hearing in the slightest 
degree. 

On the ITith of July T examined the left ear with the speculum 
and n^fiected light, but faiUnl to find anything in the condition 
of the parts that might account for the deafness or other symp- 
toms. So far JUS could Ik* as(M*rtained by means of the usual tests, 
the hearing |M>wer f)f tin* h*ft ear had bei»n completely destroyed. 
The sound of the vibrating tuning-fork, when place<i against the 
patient's tiM^th, Wius heard l)y him only in the right ear. 

lAX'iil bhxMl-letting, counter-irritation, etc., were all tried with- 
out any apparent lM»ne!it, and tlieciise wjis dismissed as incurable. 

ToynlxH*, in his *' Treati.s<* on l)isi'jist\s of the Ear'* (j>. 'MM ; Lon- 
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don, IWiO), rpfiTN ver>- briefly to the dcvolopment of deaf iiesx in tlie 
c-onmo of iiiniiipK. His VKinia are as follo»« : " The iieculiar poison 
wlilcli puuHCK tlicdiHPase irenenilly known by the name of niunipH, 
Id very often the eoiiree of complete deafness, which, however, 
usually occurs in one ear only. In these outee. the nervous ap- 
paratus is evidently nilected, hb the deafnww comes on suddenly, 
Is UKuaily complete, and, a» ii fpmeral rule, no ftppeanince of dis- 
ease can l>e detected in tiip meatus, uienibntua tyuii>ani, or tym- 
panic cavity. Wh<>n the nerve is not wholly lutralyiod. and some, 
althou);li it may be a very sli(;ht d(>pT(H> of ht-arini; reniains, the 
only plan of treatment wliicli can Ih' rtvoumiendwl is the use of 
gentle counter-irritation over and around the eum. at the same 
time that the ear is exercised by means of the elastic Hpeakini; 
tul>e.~ Proru this statcnicnt, it nplH'ars that cum-s similar to the 
one which I liave just narrated were by no nieatis rare in Toyii- 
liee's exiierience. \'o(jel, alsi), in sj^-akinK of those cases of mumps 
which terminate in suppuration. sjn~s:' "Not at all 11 n frequently, 
the labyrinth and middtc ear juirticitxite, in which case the pus 
probably ikn>ises dirtvtly alontr the vessels and nerves that go from 
the parotid 4;land to the ear. The ossicles of the ear thus become 
destroyed, and, at the l>est, life-lont; <lcafne>is ensues.'' A short 
distance further on, he sayw "Ajiart from this, the facial ner\'e 
ceeins e8i)ecially ada|itcil to conduct the innuumiation into the 
auditory apl>anitos." From this it woidd ))e fair to infer that 
the complication under consideration is not altogether rare in 
(jennany. And yet, in the seventh e<liti<m of Von Tnteltsch's 
treatise (lUHl), I am unable to lincl a Kin<;le reference to the sub- 
ject, and even in the latest edition (IH.**) of the text-lxwk of I'ol- 
itier the fact is barely uientiontHt. The n-^-eiitly published second 
edition of (tnil>er's work gives ipiite a full list of the cases ]nil>- 
lished since 1HM1, and also mentions briefly the salient points of a 
cane that occurn-<l in his own practice, and that was distinguished 
by the fact that the hearing was destroyetl sinudtaneously in 
both ears. From all these factsitap[>eart( that the loss of the hear- 
in^; from nnimiis is an event of comparatively rart* oc<'urri'ni'e. 
It is also fair to assume that the iHirts chiefly afltected are the 
labyrinthine struct un-s. 

Hcarlet fever, dijditheria, typhoid fever, small-pox and measles 
may all be followwl by total loss of the hearing [xiwcr due to lab- 
yrinthine lesions involving one or both ears. In rare cases preg- 
nancy has similarly lieen followe<l by lal)yrinthine deiifness. In 
one case which came under my observation the )>alicnl'H tuother 
attributeil the loss of hearing to a w-ries of epileptic seUures. As 
the I'hild. however, had Iw-en subject to otorrha-a, it is quite 

' Zi<-niaaFii'ii C')'>;lu|>aiUa ut ILtt Pnclkv of MnUeiuii (Aiuerii'an cilJtIoai. vol. tL, 
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probable that the relations were reversed, viz., that the epileptic 
atta<;ks were due to the aural affection. In many of these cases 
the deafness develops at a time when there is no reason to believe 
that even a trace of meningitis exists, and we must, therefore, in 
such cases, seek for some other mode of origin. The high degree 
of inflammation of the middle ear which characterizes a certain 
proportion of these cases suggests the likelihood of an extension 
of the inflammation from the tympanum to the labyrinth.* 
Blood-vessels i)ass freely froiu the tympanum to the vestibule 
through the stapcdio- vestibular ligament, and, if I am not mis- 
taken, also through the membrana tympani secundaria. There 
are, therefore, no anatomical reaj»ons why such an extension of 
the inflammation should not take place. As a matter of fact, 
however, an acute inflammation of the middle ear, no matter how 
severe, rarely leads (during the acute stage) to serious and per- 
manent impairment of the hearing, or, in other words, to serious 
disease of the labyrinth. This is the only objection that I know 
of to the view that in some of these ca^^es of total loss of hearing 
the damage may be due to an extension of the inflammation 
from the middle ear to the lab>Tinth. I might frame still other 
hyi)othe8e8 for the pur|>ose of explaining these obsc'ure cases of 
rapid loss of hearuig, but the actual facts in our possession are so 
few that 1 prefer to abstain from any further theorizing on the 
subject. 

In a few eases the loss of the power of hearing takes place in a 
gradual manner, and without any attendant symptoms that might 
throw light on the cause* of such Ions. As an example of this, I 
might mention the following case: A healthy young girl, thirieen 
years old, was brought by her mother to the Inflnnary on the 3d 
of Noveml>er, 18?.}. Six months previously the mother had 
noticed that her daughter wiu* a little deaf, and in the course of 
about two weeks the child (»t)nipletely lost the sense of hearing. 
No illness of any kind prwedeil or ac»com|Minied this loss, and even 
the dizziness and staggering gait, which are so often associated 
with the sudden development of deafness, were absent in this 
ciuse. An examination showed that the middle and external ears 
were in every resiH.»ct normal. 

• In thiri(>4>i)n*H.*tion I ini^ht mention u ca««* <»f lnt<»rmltu»nt <'oinpl«44^ tleafn^as. in 
a lM)y alxmt four yeuTH oKI. Tht* chiM, as I k-anuM from tho mother, bad twice oe- 
fore remaiiuNl in a condition of total deafmntH for a ixriod. each time, of several 
weeks. During Uie int<'rvalM he had heard Huffloiently well for thoHe around him to 
lie able to make themselveM underKttMxl. At the time when I naw the boy, be had 
l)een al»fw>lut4'ly deaf for a i)orio<l of six weekx, and tlie fMirentM were befonoinK to 
fnar that he had |M>nnaneiitiy loHt the wnse of heahnK. On examination I found 
the drum-membraneM ho hlKhly atrophiiNl that each of them lay like a thin film in 
contact with the |>iin>HHh and KWoUen nuuMniM membrane of the inner wall of the 
tym|>anum. The tonnilH were enonnoiwly Hwollen, and the naMo-pharynjceial iipace 
Heemed to lie almoKt obliterat«Nl by the hi^rhly HwoUen conditi<»n or the Hurroundinjc 
wallH. Ak a conHe«|uence the lM>y wan r>bliK>'d to bn>athe wholly throuKh the mouth. 
Ko f ar afi I <*ould aHcertain by lulual exiKTinient, the I M>y wan totally deaf. (The 
HubHequeut hiHtory of tliin cane' is unknown to me.) 
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Voltolini ' maintains that there is such a thing- an i% primary 
acute innamniatioti of the labyrinth, and gives the l)i»torieH of a 
few such cases. He admits that tliis form of disease is often mis- 
taken for '" inflammation of the brain," and I suspect that the 
error— if error it l>e — is one that can scarcely be avoided. In 
some instances, however, the history of the projjrress of the dis- 
ease shows quite clearly that the menin^tis does not jirec«de the 
disease of the labyrinth. Thus, for example, Schwartze luu pub- 
lished' the details of a case in which the syinptouis during life 
pointed toanacutepriiuary intlammatiouof the labyrinth. Sub- 
seqnently meningitis developed and the patient died. At the 
autopsy no other cause for the tceneml meningitis was found be- 
yond a purulent inflammation of the labyrinth. 

The term " Mt^ni^re's disease " is loosely a|>plie<l to all those cases 
of sudden loss of hearing (on one or on Ixith sides, complete or 
incomplete) which are associateil with vertigo, tinnitus, nausea, 
inability to maintain one's biilanre. etc. In some of these cases, 
especially in young individuulii, it is more than likely that t))e 
disease should be considereil iw a milil attack of epidemic men- 
ingitis, with an extension of the infliinimation to the labyrinths. 
In 1B72 this disease was fairly epidemic in tliis city and vicinity, 
and in parts of Connecticut, and many of the patients were 
brought U> the Infirmary in the hope that their deafness could 
be relieved. In a few of these cases the cerebral disturbamies 
seemed to have been very trivial, anil hail it not l>een for the 
fact that the disease was epidemic and' that I was interesteil in 
learning something about it, I think I might verj- eaMily have 
overlooked the primary disease and have considered some of 
these cases, at least, an instances of a primary afTectiim of the 
labyrinth. Take as on eiample the following case : 

The patient, a girl, aixiut fourteen years of age, -vas brought 
to the InHniiary on the 8th of May, IVTi. Fnnn her mother I 
learned that three months previously she had been taken ill ime 
day with dizziness, noises in the ears, slight disturbance in vision, 
photophobia, and Anally vomiting. <>u the afternoon of the 
second day the mother noticed that she was very deaf, and by 
bed-time it liad increased to such an extent that they were ol>- 
lige<l to communicate with her by writing. So fur as 1 could 
leam there had been no deliriiuu, no oj)istliotoiioN. nor any otlier 
decided symptom of nieningitLi. Although the other symptonis 
soon disappeared, the deafness and the Inability to easily tuam tain 
her equilibrium ttereisteil. Tile latter symptom hiul not entirely 
disappeared at the time when I saw the {Mttiont, Imt the deafness 
was apiwrcntly as profound as on the second day of the attack. 
I found the nnddle ears practically noniial. 

In other cases It is extremely difficult to picture to ourselves 

mheilkuiuli-. Oilnl-T, f«7 : 
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the precise nature of the pathological processes and the exact 
lcx5ality in which they are taking place. When we take into con- 
sideration the apoi)Iectiform character of the attack or attackM, 
— for there are often several of them, — tlie nearness of the audi- 
tory centre to other important centres (that governing the pneu- 
mogastric, for instance), and the fact that, when the inflamma- 
tion spreads from the tympanum to the labyrinth, all those con- 
comitant symptoms which are considered as essential features of 
the typical M^niftre's disease, — viz., the dizziness, the staggering 
gait (or movements in a circle), and the nausea or vomiting, — are 
lacking; when we consider all these things, I say, it is hard to 
resist the belief that the medulla oblongata is more likely to be 
the seat of the disease than the labyrinth.* 

' In this connection I mif^ht mention the results of experiments made by Arthur 
Boettcher, in 1H72, on pipH)n8, and published in the Arcniv fQr Ohrenheilkunde for 
1874. Those made by FlourenH, many years earlier, seemed to determine bevood a 
doubt that in that part of the labyrinth which is represented by the aemidjncular 
canals resides the power of controllinnf the equilibrium of the body. In 187U Isoltz 
repeated these experiments, and was led to the conclusion that the semicircular 
canals "■ were oncans of sense for the maintenance of the equilibriiuu of the head, 
and so also, indirw^tly, of the entire body."" Boettcher, by operating in a somewhat 
<iilTen»nt manner from that pursiie<l bv his predecessors, was able to divide the po»i- 
t4*ri(>r veriieal semicircular canal of tfie frog witfutut producing in that animal any 
t»f the pe<?uliar movement** described by Flourens. This inductNl him to carry out a 
series of similar experiments upon pigeons, the results of which may In) stated aa 
follows: 

In th<)s<» cas«»s in which the operation was carrietl out without any special precau- 
tions, and in which, as a consequence, there was considerable hipmorrnage from the 
vessels in the n<'ighlK)rh<K)d of the semicircular canals, the resulta obtained were es- 
sentially the same as those described by Flourens, (Jolt^, and others, viz.. twisting of 
the head to one side, rolling movenieuls, travelling in a circle toward the affected side 
(" moui'ctnentH de maniyc^"), uustca^ly and uncertain gait, i>endulum-like motions 
of the head, etc. In one case the twisting of the heau and the rolling movements 
did not api)ear until the fifth day after the second operation (division of the canal 
on the opposite side). At the post-mortem examination in this case the evidences 
were foimd of an acute intlanmiation of the dura mater in the vicinity of the region 
where the secon<l ofieration hatl Ijeen performed, and extending thence to the por- 
tion which covers the cerel)ellar hemispheres. 

I n a Kecon< 1 series of cases, although great care was used in performing the operation, 
the results varie<l very greatly. Tnus, in one case, after division of the inner verti- 
cal c-aiiai of one si<ie, the bird showt^l a tendency to fall forwaril, but this continued 
for oidy two days. After division of the horizontal canal of the opix>site side, pen- 
dulum-like movements of the heoil l)egan, and the bird showed a tendency to fall 
toward that side. The ))en(lulumlike movements, however, soon ceased, and the 
bird slowlv n'covere*! the use of its legs. The power of flight was totally lost after 
the second operation. 

In another case, after division of the semicircular canahi, the tendency to move in a 
circle showed itself, but s<ion iNUwtnl off. Although a semicircular canal on each side 
hail l>een divided, no|M'n<iuliin)-llke movements occurrt»d. A short lime after the op- 
eration, anri notwithstanding the fa<'t that the continuity of the semicircular canals 
has l>een broken on both sides, no disturbance of the equilibrium could be noticed. 
Furthermore, the tendency to niove in a circle scarcely showed itself at all when the 
binl walked, while during its flight it was very marked. The peculiar manner of 
holdhig the heoil si<ie ways, and the attacks of bringing the head down in such a 
way that the top would touch the f1(Mir. did not appear as the inmiediate result of 
the o|K*ratioii, but for the first time as late as four weeks after the operation, that 
is, after the full disappeanmce of all the immediate effects of the operation. These 
peculiar symutoms were therefore due to some disturbances whicn must have de- 
veloj>e<i at a later <late. an<l were only inilinx*tly connected with the division of the 
semicircular canals. The rolhug movements at)|>eare<l in connection with the twist- 
ing of the hea< I whenever the l)inl was very grwitly disturbed. There was no ap- 
preciable connection betw««en th»* rolling movements and the tendency to move in a 
^^^ circle. The latter symptom was noticeable for a long time U'fore the rolling roove- 

^^^^^sents apfieared, and when these came, the tendency to move in a circle disappeared 

^^^^■Itogether. 

^Bn still another ease, after the division of Itoth outer vertical s(*inicircular canals, 
twisting of the hea<l andtheniUing movements did not appear until after a 



■^twj 
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I will give here a few exuiupleit of tliiit fonii of Mt'nii^ni'x dixeotie 
in which the aiH>plwtitoriu chtmurter of tlic uttae Ic would lead a 
eiirefiil observer to doubt seriously the eurrectiiess of the pruvail- 
iiiK view that the labyrinth in sueh cascx ts the ret^uu chiefly or 
exelusively affet'teil. 

Cask I.— Tlie patient, a decidedly stout, full-bloode<l hwly, 
al>oiit forty vears of n^. consulted tiie on the lat of AuRiist. 1^71. 
Mlie stntetl tluit on the previous rhmttuim ntomint;. while in the 
enjoyment of her usual ntxMi heidth. nhe hat) l>eeii suddenly seized 
with ti severe puin in her heiid, ai-coiiii>itnied by dizziness, nausea, 
and loud noises In Ijoth ears. She was watkiht; about the room 
at the time of the attiu'k. and was obllt^l to take hold of s(ini« 
artlele of fumitiiri'. in order to escai>e from falling. The objevtH 
in the n>om Meenied to her tol)e tunnil u|>sidt< down; she also saw 
double. She lay down n|Min the l>ed. and mkiii afterward vondtv<l. 
When her frien'ds came into the r<«im and spoke to her, she tiis- 
covereil that slie had completely lost the M-nse of hearint;. The 
nausea and vomitiiiK ceiufed in the course of a few hours, and. 
with the disnpiH-a ranee of thi-se syniiitoms. she e\]>erien('e(t de- 
cided n-lief from the iiain in the hcail. Her heariuK sikih l>eKan 
to return, and at the end of nlxint six (lays she was able to hear 
fairly well. The double vision lasteil somewhat lonscr, and did 
not nmitly disatjiiN'iir until after the lajiM' of M-venil weeks. The 
subji-ctlve noisa-s, however. andann>dcrateiIcyTce of deafness, had 



kvanpi'M^ to Iv ■■'miunmi ly nfTwti'l. At ihi-aiitiiiiiiy. an Hiintvtuiaiinu 
—a iMir ■ '- ■■-- - - — ■•■ ■ • - - ' '-- • ■■■^- -• - - 



powiT of fliKht. Mid the I>^ 

, ly. immciraK— ' •■-'—■■ 

, ._ , Bfclr, Jiisl ovpr tlie oriicla < . ... 

mrvi-. Tbi" suiiimunon la the'Tforv JiiHllflalilB that Ibr HymptiiniawhUrh ilevrliiprtl 
later.- thf IW'iHllut; or the liiul uul thu rulling luureiueuta,— h-kth Jim tu IIiIh tx- 

Finally, In & tourth cafN>, kfliTthPiliiMnnoflhr ImrpramiBof bothrerllnUiinnl' 
, -Tciilar caiwla, tlif blnl ww mill aliht to huld lla hnul In n |iFrrm.'il3r minna) uiHIlin). 
1Ik> nirillly to walk sihI tlie piiirpr oT fllidic wciv Trrr iiHUerially illmlniiibnl ; ret 
they liii]iniml n-nr ilirMnlly In thn eoaiwiif n idiiirl [Itne. Almui Ira ilajm ■itiT 

tlwiiptTMIiin, ireil-nutrknl imslnlu" '"' ~ '" " "" 

■ml tlip luwrr of lll|cl>t apiiroivil t< 

titn. alnmHt «itliv1r lU ' ' 

limiu-Hal tliFBiitii|«v. 



^Tciilar coiwlii, tlif blnl WW mill aliht to huld lla hnul In a |iFrrm.'ily minna) uw 
1Ik> alrillly to walk aiHl tlie niirpr oT DIkIiC wciv Trrr iiHUnUly iHmhiiiibnl 
they liii]iniml n-ry ilirMnlly In thn eoaraeof a idiiirl [Itne. Almui Ira ilayii ' 

,- woflili. , -- 

n. alnmHt rntln-ly ■lllla|l|>«ln^l. Nu W i 

— ' 1liFBiitii|«y. 

il WTira ut roHTfl Hip openuiiin wiw ii-rfiirm«l niiwe mK-iiiwfiill.T. a* re- 

ry HlfKht 

nvovrml tlirlr piiwiTii iif hximuitlun, ut malntiiiiiliiK iHTfn.-tl)' tlirlr d(ulUliThmi, 



Enrib Ihx amlitiuiiv ot iujiiry ii> npiicbliiirinic iiiiimrtaiit iwr 
art<T Ihu illvlMhin or mil- or iiu>tv scmk-ln-ular laiinls ..n <>>t 



iiT ptckliu: up [Hirtk-lni nf txiiil. 
tbme nry unnirtaiit exmrliiirnliiBi-i-ttvtMTi<n>TrHt1iai Ihi'n-iiili-ln'ular canal* 
In- diTlilHl irithitiii cnuHiiyt any n( ttw iq^ni)>l(>iiiK iUvcHIhI liy Kkiuivttii and 
E as iqiwlally ihic to a Inilun u( this apiMratiM. If, ax hi- Har«. ttw dt^nMlhin 
PKraih-liruTarianaliiimvfhffa'wortbiwHiaraitiTMk'nioKirilMurlMniw, 
allrr shiHilil havi> iH-mfcilKl as a ihtiiuuihiii tldni;: liuOtvil iif llibi. tsiKenr, 
uBAi .iiuaTKii-anai niiirely. DolirllliirtaiKliiiK the tm-t Ibat llviipiiarMuiiof tht! 
' ■-rnimlk-ally ■lnan.>i->L Ani<l)irr ihiIiiI I.1 whfc-ii hualto 
-'~'" *"- - -ni>|ili-kius charactiT almut ll, is iLbi; ihr 
nfjiinfTHijicvii. virH-u iniu ihii-miii- A^'ipeivlc^l il]liin. tllmtm avu^ir in IMffX- 

in a •■)n'u"«n-''aiwayii'«n-utn1 "••nnl "ih- Inju'ml Kid--. A >l>|[hl ]>vni'is ut 

"■ - whk-h haiv hllhiTio Im-n couiiik'ml m^ tuiiivtliln^- aliiu>i4 HptviSi: uf 



■ k-oionol 

In i-iinduidiiD. IhMtlcher tliim MiUni hliiTi.-«» n'oanllnt; I1il« mm- 

!.il.«.^'!l;U^nndiit'"™a^ Injury of ll^'^lu^'jll." ..rnfil'J'lhptai.^'IIf'jrfV'w ■'i,','^ 
In ulih-hi'iiMi-lliry an-itiii> to |ial)Hili>Kii'<il linHiidiiii whk'li liair liivulvtM tin- ivn- 

Avninirrla an Injury to tlu^ l>rain, BiH-tli-hiT I'sllKatli-iiiliiii In ihr fu-t Ihnt (he 
audUuiT nerve la uut bound dmru at any luijid ln-titn-n lla iihidn In llie liraln. uu 
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continued to annoy her up to the tune when I saw her. I tested 
the hearing and found it to be: R., H; L., ^y. The sound of 
the vibratinjj: tunin^j-fork, no matter at what |>oint it was plaeetl 
on the cranium, Wius heard best in the right ear. Aside from the 
slightly onaxiue condition of the drum-membranes, the erternal 
and middle ears api>eared to be nonual. Both pupils responded 
to the light, but the left was fully twice as large as the right. 
From Dr. Carl Reincke 1 ascertained that the ophthaluiosoopic 
examination had yielded only negative results. Auscultation 
revealed the existence of a loud systolic bellows-murmur, heard 
most distinctly at the base of the heart. (The patient was not 
seen agjiin.) 

Case II.— The jwitient, a well-to-do farmer, about sixty years of 
age, consulteil me on the 15th of April, 1873. He gave the follow- 
ing history : About two months previously he was taken suddenly 
ill with severe [)ain in the head, dizziness, and nausea. The ob- 
jects in the room seemed to be revolving in a circle. He lay 
down, and in about five minutes all the more marked sjnuptoms, 
with the exception of the headache, disiipiieareil. The attack, 
however, left him in such a [)rostrated conclition that he was com- 
pelle<l to k(»ei) his IhhI for alxmt three weeks. During this period 
ne occ^isionally vomiteii his food, and whenever he attempted to 
walk al>out the room lie exi>erience<l great difflculty in maintain- 
ing his equilibrium. Abcmt five weeks after this att^vck he ex- 
perienced two more attacks of a similar character, the interA'al be- 
tween the two not excetnling twenty-four hours. At the time when 

the one hnnd, and tlK* fundus of the meatus auditorius intemua, on the other ; and 
that constituent Iv any <>|H'rative interference with tlie Bemicircular can.<)lis which 
may result m luiflinK u|)on or tearing the anipulla? or sacculi,— that is. in pulling 
upon the vestibular fihi es of theaudit<>ry nerve,— must necessarily produce a certain 
amount of iniury in that portion of the brain from which these nhrescome. Tlie 
variable n>sults ohtaint^l fn)m interference of this kind are due to the circumstaDce 
that at one time one set of fibres is pulled upon, wliile at another, another fiet. In 
this connection he (|U(»t4'8 nrown-StV|uard as saying : '* I have ascertained that the 
phen<imena ol>serve(l in these exiM*rinientH do not depend on the section of thetie 
canaKs, as this o|M>ration may not cause these phenomena, but that they are the re- 
sults of an irritation of the auditory nen-e, from the drawing il|M)n it bv the mem- 
branous semicircular canals at the time we divide them.^* (Course of Lectures on 
the I*hvsi«.»logy and Pathology of the Central Nervous System, Pliiladelphia, ISW, 

p. la*).) 

In answer to theobitH-tion of some, that the motor disturbantvs here under con- 
sideration are of t^n* long duration for so slight a lesion, and always take place on 
the side of the Ixxly corn»si>onding to the lesion, -which does not agree with the 
generally accept^Ml notion that an injury to one side of the brain should be followed 
by dlsturlmiices uinm the opixmite sule of the b<Hly, B«iettcher again cites the fol- 
lowing HMuarks of liniwn-Se«|uanl (l<»c. c t. c " It is a fact worthy of attt*ntion, that 
a iMUicluiv wirh a nefdle thnmgh the anterior nyramids, which contain very nearly 
all, if not all, the ner>-e-flbres employe<l in voluntary movements, will hardly pro- 
duce a nionient:iry contraction in soine inus<.*lt>s ; while cvrtain punctures through 
the olivary column of the me<lulia oblongata at once i)nNliicea spasm of many mus- 
cles, although this column d«N>s not o>ntain more than ven' few lif any at all) volun- 
tiry motor flbrt^ : And now, to add to the strangi*ness oi the fact, in this last case 
the muscles remain contracte<l sometime-i for hours, sometimes for days and weeks.'* 

"... Tlu're is, therefon*. in some jiarts of tlie ni'r\ous <*entres, a property of 
acting in a |M>rsist«'nt manner to protiucc muscular si>asnis during and after a me- 
cluin.cal e,\eitiiiion." 

"... The imrts of the l>ase r)f the encephalon which art» capable of producing 
p(>rRistent si>asmss4'em to In> quite (lifTerent fn.»m thi>s<> emploV4*d in the transmis- 
sion of sensitive imoressions, or of theordersof the will t4>nnist*U*s, at least in the me- 
dulla oblongata ami tin* i»ons Varolii. Tliey constitute a very large iKtrtioo orthese 
two oricans and iM'rha|m the thn^'-fourths <»f the first one; they are placed chieHy 
in the lateral ami |>osterior columns of these organs ; many of their fibres do not de- 
cussate, tnut jinnturr, tfu-refttre, w/KixmA on the rttrresjutmiiuo nidr of the fcody." 

This is im|M»rtant evidence in favor of Itm>ttcher*s view : snowing, as it does, that 
a slight injury of the me«lullao)>longnta. the very i>art of the bram from which the 
auditory nerve ><prings, may result in motor disturiMinces on the corres|»ondiiig side 
of the iMNly, and, furthennore, that these disturliancvs may last for quite a longtime. 
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ho roneiilttHl me tlierc was ooiiiplcto <l(>iifnpx)' ii) the rifjlit enr, fhe 
wiuiid of the till lin If- fork Ix^iiiK referrvd very ]iroiii[itly by the 
{iHtient to the right eiir. I wiw unable, lio'wever, to Hseerttun 
Mitisfactorily itt what iirecbv time iluriii); the jirevinii8 eiicht 
weeks tliis Utiw of the ]ieiiriiiK-i>ower hnd tuken jilace. The pntieiit 
<^>m[>ltiine(l rhiefly of n thmbbiiii; guih) throiiKhout the left Hide 
of the lie»i<l. The iioiseH iii tlie left enr hIso distre***! him. Wii 
exaiiiimitlon I found both eurs in a eum{>amtively healthy Ktate. 
Suction with MieRle's tymiMinoHco[>e difiiiniijiMHl tlie thriibliiiiK 
a|i{ireeiably. An oxaminutiun <if the urine Hhuwevl islniply ii nither 
low Hpevific gravity (1004). 

Dr. Brown -8^ nil rd, to whom I refem-d the patient, wrote as 
fnlloWB: ■■ Your tmtieiit iw evidently ntliH'ked with wliitt has l>een 
inisenlltHl Mi^niOre'x disease (n» affeetion which 1 luid deMoril>e<l 
in leetureH and Ijookx three or four yeiirs liefon.* Mi'nif^rv H[H)ke of 
it). He hnn im) ori^inie nff^'ction of the brahi si> far a* it is posni- 
ble to Kiy Ml from the fat-t tlint there art- no brain -symptointi 
a<"tuntly. I would, however, recoiinnend the use of the two ineili- 
eineM for which 1 have triven him il iireseriiilion. iiixl I will suk- 
(cest that rounter-irritatiiiii of iwime kind 1h' usihI liehind eai'li uf 
the ears. The [>atient niUKt live well, takiii); fhlellv iiounshhii; 
fo<i<]. but avuidmt;e.\ce!wasrt-pirdK i|nantity of any kind of ftHx]. 
He hiw no neeil of xtiniulitnt!)." The iire»i;riptiou referred to in 
the followini;: 

5 SiKli: i(Mlidi : ii«s. 

Sodie hiearb I j. 

Infits. ouhnnlue H • ii. 

Tinet. rhei • ij. 

M. K. — A teii.->iHK>nful and a half three a times <lav liefore 
iiiealit, with a little water. (B.-S,) 

AIno: 
U Strvehniir xulphatis, irr. j. 

Aei.I. Muli(h. (hi., m -vv. 

A<|u;e ilestillata', 11.= v. 

M. S.— Two tea»|MX)nfulH three times a day nflernieals. (H.-S.) 

The plan of treatment Hup^eKteil atiove wan earrieil out faith- 
fully ui> to the Ski of Slav. As the effei-ts of the strychnine were 
then betfiniiini; to show tliemselves {mnscular jmhis ami stifTneiw). 
the |>atient was advised to dlseontiniie intenml treatment. His 
general condition had certainly imjiroved dnriiitr the intcn'Hl, 
but the aural svniptonis had remainetl niichiiiitn'']. 

Cask 111.— "rtieiMitient, a healthy but rather full-hkHKled lady, 
nlMiut thirty ywirsofajn-. eonsulti.il me on the ITthof SeiitemWr, 
1H73. She statiHl that during the previous sprint; she l.ad ex- 
l>erieneeil a stnlileii attack of severe pain in the head, with louil 
noises in the rintit ear. Afterward she diseovereil that she could 
not walk without stiuo^erini;. and that the hearing; of the rii;ht 
ear was verj- much ini|>aireil. The former symptom had gntdu- 
ally disiip[>eared. but the deafness and the noises still |K-rsist<><l. 
(In examination. I found both dmiii-membraiieH — so far as they 
eoidd l)e sih'ii — normal in api>eanuice. lii each external auditory 
canal, however, then' was a hemispherical exostosis, sufHciently 
larfTi- 1<) conceal the lower two-thinis of the iiieTiihrana tym]uini. 
Tht-se symmetrical I V pliu-e^l l>oiiv tumors were lit cIibm< proximity 
to the <in]in-membran<-s. The timing-fork was hcanl U'st in the 
left ear; the ticking uf the watch was not heard at all in the 
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rifrht i»r; when thfi left ear wiw eloHed, ■ 
dihory tone of voi<'e were tint tiEard corre 
youd u. distance of Hbaiit one foot. 

In the couree of about two uionthti, under the employment of 
the iodide or potassium in ten-grain doses, repeated tnr«« times a 
day, the i>atieiit so far rcKainal her hearing that i»he could dis- 
tiiiBruish the ticking of luy wat«h at a distance of lialf &n inch, 
and words spoken m an ordinary tone of voice at a distance of 
about Ave feet. The tinnitus continued uiichange<l. Two or 
three times, during tliis period of eight weeks, the remedy had 
disagreed with her, and she had been obliged to discontinue it 
for about one week each time. 

As recently as during the summer of 187B, I learned that the 
patient had not experienced a relapse, 

Cask IV. — The patient, a olerkj about forty years of age, and 
a decided siitTerer from stomacli indigestion (nausea, heartburn, 
gaseous eructations, etc.), waa taken suddenly ill, about the 15th 
of August, 1H8U, with marked dizziness and noises in the left ear. 
When he attempted to walk, he found that he could do so only 
with great dilSculty, as he was unable to keep bis balunee. Un 
the second or tliird day he discovered that his sense of hearing in 
tile left ear waJt not as acute nH before the attack. 

On the Wth of August he consulted his regular medical adviser, 
and was by him sent to me for a report on the condition of his 
ear. Although his gait had, he thought, steadily iuiproved. It 
was still at that time noticeably iinstmdy. He not only used a 
cane, but in walking out uf doors he seemed to avail himself of 
the assistance of his wife. He was barely able to distinguish the 
ticking of my watch, when 1 pressed it firmly against the left 
niHstoId ' process. With the right ear closed, he distinguished 
words spoken in an ordinary tone of voice at a distance of se^'enil 
feet from the left ear. The tuning-fork waa heard l>est (by bony 
conduction) in the right ear. The dnim -membrane showed slight 
evidences of a subacute catarrhal inflauuuatlon, and there was 
also a moderate degree of naso-pharj'Dgeal catarrh. 

Under the title of atiomalies of hearing may be grouped a seriee 
of comparatively rare phenomena which are usually considered 
as being dependent on lesions confined to the cochlear stmotDres. 
In this uitegory are included the conditions known as dipla- 
cusis monauricularis and binaurieularis,' and that known under 
the desitfiiation of " limited range of audition." No instances of 
the latter anomaly have as yet come under my observation ; of 
the former, however, 1 have seen a few caries. In the first of 
these, the patient, an intimate personal friend, contracted a 
severe " cold in the head," and soon afterward a subaciate catarrh 
develojied in the right middle ear. When notes of a rather low 
pitch were sounded, he heani them as well-defined simple masi- 
e«J toncH, When, however, the highest tones an<i even those of 
a moderately high [liteh were sounded, the patient heard, be- 
sides the fundamental tone, a second and less distinct one. His 

e, Ihp nrat to deecdbu and glee a Domets tbiB 
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ear nnt being aufflciently cultivated, he was nnal>li> to ntnte what 
wnd the interval between these two tones. Furtliertimre, wliile 
Bufferiiig in this way he attended a piil>lic concert, l)ut, iiiHt^ad 
of deriving pleasure from the music, he exi>erien»'iti jHwitlve dis- 
comfort by reason of the great euiifnuion of sounds which it pro- 
duced in his ear. He di§eovered, liowever, that by keeping the 
right ear closed the confusion entirely disappearevl, an<l tho 
musical tones whioli reaelie^l his ear Bpi>eured to be distinct 
and lianuonious. In the course of a few weeks these unpleasant 
symptoms entirely disappeared. 

In this case, the term dijifaciixis monaurii-iifarfu (or double 
hearing in one and the same ear) would l>e the appropriate eX' 
prension to use in designating the patliologica) eoiidition. In a 
second case, the patient, wlio was also suffering nt the time from 
a naso-pharj'iigeal (and, in all probability, tympanic) catarrh, ex- 
perienced still a different form of annoyance. "'Wlieu I whistled," 
I quote very nearly his own words as written (hiwn at the time in 
my note-t>ook— " I heard in one ear the corresponding (or rorreet) 
note, but in the other ear I heard a tone wliich harmonize*! with 
the flrst note; the exact relation of which, however, to the note 
whistled I am not musical enough to state. If I close<l the ear 
that was out of tune I heard only one note, and not a chord." 
As the patient was giving nie an acetmnt of sometliing that had 
hapiM?ne<l t>efore 1 saw him. I was unable to gather more ai-curate 
information with regani to several jwints which woukl l>e apt to 
occur to anybody on reading the al>ove statement, hi classifying 
this ease, we nnght very properly ilesignate it by the tenn dipla- 
eitsin binnvrii-Atlnris, the phenomenon of double hearing requir- 
ing, ill this case, both ears for its jiroductlon. 

In a third case, the patient, a mai<len lady aliout fifty years of 
age, consultol me on the a"ith of Juno. 18~t, for a slowly increas- 
ing deafness, which on examination I found tolH' due to a chronic 
catarrhal inflammation of both middle ears. When I plnci-d the 
vibrating tuning-fork (C) uixm the central [lortioit of the fi)rp- 
head, she said that she heani it <lilTerently in the two cars, that 
is, lower in the left than in the right. As she knew very little 
about nnisic. she could not tell wliat the inter\id was l)etwe<-n 
the two notes. She was positive, however, that it was less tliiui 
an octave. Khe also said that the two notes hannoniztnl. I then 
held the vibrating fork fimt in front of <nic ear and then in front 
of the other, and she still insistMl that t)ie pitch of the tone heard 
on one siile was lower than that heanI on the other. 

I greatly regret that I alloweil these cases (ornt least the first 
and the last ones) to pass out of my hands without flmt suhjecf- 
ing them to a more thorough examiniition with regani to the Ik'- 
liaviur uf the ears wbeu tested with tones of diftereut ]iit4;h. 
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Since 1873 I have not had a single opportnnity of luukliig gooi] 
these deficipncies. But even the«e three iiuperfectly obseirwl i 
I'ttscM offer (lata that posseee a certain degree or value. Thus, ii 
the flnit plaee, it will l>6 notlcctl tlmt in ail of them there wsa I 
diHcnfwof the mucous meiubnine (if the iiuddle ear. In theeocond ' 
place, in the first two ewtes (and, iKwsihly, fnr aught 1 know, also 1 
in the third) tha^ phenomenon of double hearing disappeared , 
entirely when the catarrh subsided, lu the third place, there I 
was nothing sudden in the (Character of the attacit, nor was there J 
any nausea or giddinetw. Finally, in the second eaee I would call 
attention to the patient's statement that when he closed the e 
tlmt was out of tune, the symptom of double hearing ceased. 
Cikses of dlplacusis are considered as par excellenw ciieea of die- 
ease of the cochlea. It ia a8sum(Hl tliat those particular fibres or i 
si'tii of fibres in the organ of Corti, which normally should vibrate 
in syiiipathy with a liilTerent tone from that sounded, become »o 
altered in their tension or in their loading tijat they too respond 
to the tone in question, and so send a wrong (communication to ] 
the brain. If such be the true state of things in these (Mses of 
diplacusis, why should the closing of the affected ear — which 
implies the nearly total exclusion of those sound inipulaee that 
would naturally reach the labyrinth by way of the uieDibrana | 
tyuipaui and chain of o88icle*~put a stop to the phenomenon of ' 
double heariugT The vibrations of the air in the patient's luouth, 
im he continued to whistle, luust, under these circuinstanpee, 
have been transmitted to the eix-hlea of the affected {or mis- 
tuned) ear through the intervening bony struetures. without the ' 
aid of the luechanisin of the middle ear, and, finding there a 
healthy organ of Corti, these Wiirations then prodiii.'ed effectA 
which caused correct impressions to be transmitted to the brain. 
If this phenomenon can be verified in other similar casefl, it will , 
go far toward demonstrating the fiossibility that the mechanism 
of the middle ear may be so mis-tuned as to allow (wrtain har- 
moni<» of the note sounded to exert a prei>onderating influence 
upon its mode of \ibratloii, and thus to excite unduly the corr»- 
spouding portions of Corti's orgiui. 

I bring forward these points, not because I wish my readers to 
adopt these views, but simply beciiuse 1 wish to impress upon 
them the ne(?es8ity of waiting for further proofs lietore they un- i 
hesitatingly adopt any view. I am myself utterly in the dark 
with regard to all this category of assumed labyrinthine diseases, 
and I think we should endeavor to collect, with minds unfirej- 
udiced in favor of any particular view, further facts. In this 
way, and in this way only, shall we be able to reach eoncIuBioua ' 
that will Ijear the test of time. 

Id a few caees I have ot>serve<l the condition usually de8ignat«d 
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as hyperanthvsia acnstipa. The fiidividiialH so affects were in- 
variably or a nervoua t^in|>erament, and I have always looked 
upon the Byiiiptoin rather an an evidence of an overstrained 
nervous system than as a manifestation of any disturbance of a 
peculiarly aural type. 

I should perhaps refer in brief tenue to the diaffnoaia, prognosis, 
and treatment of tins class of case«. 

If, in the course of scarlet fever, measles, typhoid fever, or 
cerebro-spinal meningitis, a sudden losn of the hearing-power 
takes place, we may at once sus|>ect that the lesions are either 
intracranial or labyrinthine. If, on eianiinatitm, we fail to find 
any adequate cause for the deafness in the condition of the ex- 
ternal or unddle ear, we may feel as iiositive, with regard to the 
correctness of our dln^iosis. as it is |>oi<sible to l>e in the present 
state of otoloKical knowle<lge. If the <leafneNH is coiiHned to one 
ear, the tuning-fork will be founil of great value in corrcil>orating 
our suspicions. It is not an indifferent mutter what sort of a 
tuning-fork we nse for this puri>ose. If the instrument be too 
small and of too high a piteh, we shall Hn<l it utterly unfit for 
use. No matter how quick our movemeiils may I)e, we shall 
barely have time to plant the vibrating fork on the patient's 
forehead before its vibrations will have become so feeble that to 
the patient they will be inaudible. In all the instruruent-makera' 
shops it is now an easy matter to pureham.' forks of low pitch and 
so constructed that they maintain suftleieiitly vigorous vibrations 
for a period of several seconds — that is, Icnig enough for the «ur- 
geon to deliberately i)lace the vibrating fork on the patient's 
liead, ami for the [uitient then to quietly observe in which ear he 
hears the sound I)est. In tlie class of cases which we are now 
ironsidering, the Nound of the vibrating fork, plai-e*! on ttie bridge 
of the nose or in the median line of the forehead, will be heanl 
best or exclusively in the unalTected ear; while if the u(Te<-lion 
l>e due to some disturliance in the middle ear (the drum-mem- 
brane still Iieing entire), the sound will probably be heanl best in 
theaffecteil ear In children the test isof doulitful value at l>est. 

The niiMie of development of the deufiiess (as, for example, in 
the eases of Ml*ni^re'M di»eaw) will also aid us greatly in arriving 
at a correct diagnosis. In this eonuK'lion 1 wonhl again direi't 
attention to the im|>ortance of remembering how often these 
obscure eases origiiuite fnmi constitutional syphilis, either here«l- 
itary or ae(iuire<l. No harni can come from the lissnmption, in 
any given case, that the disease ia of syphilitic origin; but the 
failnro ti> reeogni/e such acansenuiy under certain cirenm stances 
deprive the |iatieut of a cure which is perhaps within retu-h. 

Tht.' />rii(/)iO!< Ik, in all the different l-uscn of this class, is bad; 
23 
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aiid yet now and then recoveries are obtterved. I can recall a 
single cai$e of total deafness in one ear, following an attack of 
scarlet fever, in which the hearing, after the la[>se of about two 
weeks, gradually returned to a fair degree of acuteness. The case 
of syphilitic deafness treated by Dr. Roosa (p. 3G0) and that of the 
boy with inherite<l syphilis furnish striking examples of what may 
sometimes be accomplished by treatment in this form of labyrin- 
thine disease. In '* M<^ni^re's disease ^^ the prognosis is deeidtnlly 
bad. In those cases in which the hearing is only partially lost^ 
a certain degree of improvement may afterward take place; in 
the great majority of cases, however, the damage is permanent. 
The deafness produced by c^rebro-spinal meningitis may be con- 
sidered as the most hopeless of all the known forms of sudden or 
rapid loss of hearing. 

So fur as the treatment of M(^ni(^re's disease is concerned, I 
have very little ex|K»rience of my own to offer. The iodide of 
ix>tas8ium affordtHl some relief in one or two cases; in luiother, the 
course of trt»atment recommendwl by Dr. Brown-S^uard (see p. 
Jttl) ameUorate<l the patient's condition in other respects, but 
failed to improve the hearing; finally, in a third, a vigorous anti- 
syphilitic treatment so far re»tore<l the imtient's hearing tliat he 
was able to hear ordinary conversation fairly well. I have not 
sufficient faith in the efllca<»y of electricity or galvanism, in case« 
of this kind, to justify me in urging a i>atient to make a trial of 
them. 
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ANATOMICAL AND PHYSIOLOGICAL SKETCH OP THE 
EAR 

The ear in tiiainmalH cotisints of tlifw different envities— the 
external auditory eHnnl. ttie tyiii|Htiiiitii. and the hiliyrintl). The 
first eavitr, which ih nearly eyliiulricHl in tihtii>e. coinmunieuteH 
freely, at one etid. with tlie onter world, while iit tlie otlier it is 
entirely shut off from the eiivity beyond (namely, tlie tymiMuium) 
by a thin inelastii^ mouiliraiie 
—the tnend)ranH tyni|HUii or 
drum-metiibrane. Thcseeond 
cavity, the tyu)iMinuni, so far 
ae the nake<l eye pan xee. in a 
closed cavity, flUe<l with air, 
which, through the interven- 
tion of the Eustachian tul>e. 
In lualntoitied at the Kanie do- 
ereo of deniiity as the air on 
the outer side of the lueiii- 
bmiia tyiu[)atd: or, in other 
words, the atiiiosphorle prcMi- 
ure ujwn the out«r Hide of the 
iiieiiibrana tyiii|>atii uiid that 
u|>on the inner ttide exactly .. 
counterbalance each other do Tcnip-iri 
loMK a. th.. Eu.tn^-lil«n tul.- JS.SKbSESShmfc'i*"' 

iN[>ermeablctoaJr. Theoui' """ —.-_... 

fide of the tymtianuin, aa v 

IH- seen by the accompanying ^^'^'Z^Tti^SS^^iS;:^^ 

chiefly by the inerDbraaa tyin- 

jMiiii, while the inner in asomewhatdoiiie-filiaped Kurf ace of bone, 
covcnnl of courw with mucouf niembniiic. In tluM inner wall of 
the cavity are two open in(r»— the one oval in »ihai*e, the other 
round — which lead by wimrate iMUWUffCfi into the lant cavity or 
B)-kIciii of CHVitii-N of the car. ri'j., the labyrinth. In the natural 
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state these openings are closed, the upper one (the fenestra ovalfti) 
by the foot-plate of the stirrup, the lower <the fenestra rotunila) 
by a delicate membrane (the nieiubraoa tyiupanl secundaria). The 
api>aratus provided for transmitting vibrations of sound from tlie 
air in the external auditory canal to the acoustic nerve in the 
labyrinth, consists of a compound lever formed by the three oesi- 
cles-'the hammer, the anvil, and the stirrup. If we esanune 
carefully the anatomical and luecbanical relations of theee little 




Fn.M. VtevoflbeOuIerWallor theTjrmnaauni. (Atwr PoUtin'.) a. An<rll; fc 
Iwshiifl iirocvM, raitlTUC ainiiM thn pufllerior wall of the tjmpuiiun ]uiUb«eath 
tlH> enimnce to UiK niamnlilanlruiii: A. ihrbesd otihr tuunmer; u. tbollp anl nt 
Ihi-liaiHlIf iif IhlxiMih-lP. LiNTniHiiMlinK In tlM- uriilio or Ihenieinhruu trmpuil; 
~ ■iuM....h_ ...« ..<ihe niiwculuK (fn».>p Umpuil; n. ihe phur.vinrwil onflcr; nl, 
i\ mid i. tlir iBtluuuii uf (bL> Eustachloii t4jbe; t, Ihe tfmp&nic 
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bonen to each other, to the niembrona tympani. and to the Mlja- 



ceiit {lartH, we shiill nnd 
they are iiit^ndiil In [)erfi 
nect theiuivil from thi- li 
fntt to follow tlu- m.iveinei 
prewt uiMiii it fnini difTerc 



iple evidence of the function which 

I. In the first ploiv, if we disoon- 

tbUH lenviuK the latter otwlcle 

of the dm MI -membrane, and then 

directions and at dilTerent poEnta, 



we find that its attachinentd iire of such a nature that it can o 
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rotate Inward and nutward, as far as the dmni-nietiibrane will 
permit it to rotate, around an axin (■«>tm(j>on<linK to a line ilrawa 
from the ti|>ina tympanica [KMterior through the neck of the ham- 
mer, and finally 

ae the .J^ 

lig&inenti 
ticuiu of the 
hammer (FiR. 
IW Lg.a). This rio. 
axis line Ih rep- 
reaented in the 
BCcoinpanyinK figure by a itlraight line running from fl 

The next |>olnt that will be noticed is the i>ecnlia 
which the anvil in attache<l to tlie hiuimier. As will be seen in 
Pig. 00, the head of the haiuiuerand the 1hm1>- i>t the anvil in- 
terlock at a level noticeably higher tliiiii that of the axis line 
referred to above. Helndiolti, who wiui the fimt to describe the 
real nature of the niolleo-incuilal joint, (-omi*ared it t« " the joint 
used in certain watch-keys, where the handle cannot be turned in 
one direction without carrj'iiig the steel shell with it, while in 
the optMisiU' direction It meets 
with onlydlight resistance'^ (ife- 
nhiniik der UfMrkttOchelehen, 
Bonn. 1809.) As a r^ult of this 
peculiar union >>etween the two 
ossicles, on excureion of the head 
of the hammer from within out- 
ward — corresponding to an ex- 
cursiun of the menibrana tym- 
pani in the reverse direction — 
xrill. by reason of the fact that 
the short process of the anvil Is 
qnlte firmly anchored to the |>os- 
terior wall of the tj-mpanic cav- 
ity, cause the forward part of the 
boily of this ossicle to be lifte<l 
lK>th upward and outward. As 
, a further result of this lifting 
■ of the body of the anvil upward 
and outward, tlie end of the long 
lever which projects downward from the an\-il and which is 
known liy the name of its long pn)ce8fi. will be made to rotate 
upward and inward, anil protwhly a little forward, through a 
sliort arc of a circle. The axis line of the rotatory movetuents of 
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the anvilf it will thus be seen, is quite different from that of the 
hammer. With the reverse excursion of the latter ossicle, all 
direct pressure upon the anvil is withdrawn, and this little bone 
returns to its former position of rest, partly through the force of 
gravity and partly through the elasticity of the articular capsule 
which binds it to the head of the hammer. The third member 
of the chain of ossicles, or rather of the compound lever which 
we are endeavoring to describe, is the stirrup. The head of this 
httle bone articulates with the end of the long process of the 
anvil. The opposing bony prominences are provided with regu- 
lar articular surfaces, and the joint thus formed is enveloped by 
a capsular ligament and lubricated, apparently, by synovial 
fluid. The capsular ligament holds the opposing articuliir sur- 
faces together so firmly that the head of the stirrup must neces- 
sarily follow all the movements of the long process of the anvil. 
These movements, as we have just seen, would cause the head of 
the stirrup to be carried, first in an upward, inward and slightly 
forward direction, and then in the reverse direction back to the 
starting-point. What effect this excursion of the head of the 
stirrup will have upon the foot-plate of this ossicle, depends upon 
the anatomical relations of the latter to the oval window. In 
the first place it should be borne in mind that in a state of rest 
the foot-plate lies in a plane which is very nearly parallel with 
that of the membrana tympani or of the inner wall of the tym- 
panic cavity. The plane of the circle in whose arc the head of 
the stirrup moves when it makes its excursion, is therefore nearly 
at right angles to the plane of the foot-plate. Consequently 
there are six different axes around which the foot-plate of the 
stirrup may rotate, three of them horizontal, and three vertical, 
viz. : — (I) it may rotate around an axis running through its upper 
border; or (2) through one traversing its lower border; or, finally 
(3), through one situate<l midway between the two parallel 
borders. These are the three horizontal axes. The vertical axes 
are. (4) one running through the anterior border or lip of the 
foot-plate, (5) or one running through the posterior border, or, 
finally (0), one running midway between the two. 

1. In the case of an axis of rotation running through the upper 
bordtr^ we should find the attachments of the foot-plate to the 
oval window firmer, /. f., less mobile, along the upper than along 
the lower l)or(lor, as the excursion of the fbot-plate would be far 
greater at the latter than at the fonner point. 

2. In the case of an axis of rotation running through the lower 
border^ we should find the conditions exactly reversed; the lower 
l)order would Ik» more firmly attm*he<l to the edge of the oval 
window than the upjK^r one. 

3. In the c^ise of an axis of rotation running midway between 
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the upper and the lower borders, we should find the attachinent8 
e<|ually yielding or equally finu at both borders; for, like the 
damper in a stove-pipe, one border of the f<x>t-plate would, in 
such an arrangement of the axis of rotation, be obliged to travel 
exactly as far in one direction as did the other in the opposite 
direction. 

The same line of reasoning may be applied to the three possi- 
ble vertical axes. If the axis of rotation runs through the ante- 
rior margin of the foot-plate, the relations of the soft ]>arts along 
the ixxsterior margin would be found to l>e such as favor greater 
freedom of motion on the ]>art of the stirrup at this ixiint, and 
less freedom near the axial line. On the other hand, if it runs 
through the posterior margin, the relations just described would 
bo reversed. And, finally, if the axis of n)tation is situated 
midway between the two, no material difference lK»tween the at- 
tachments of the anterior and ixwterior borders should l>e dis- 
coverable. 

Frotu a mechanical stand-point it would not make any differ- 
ence whether the axis of rotation of the f(K)t-i)late of the stirrup 
was coincident with the upi>er, the lower, the anterior or the 
Ix)sterior border: for in either case a direct displacement of the 
fluid contents of the labyrinth as a whole nmst follow. On the 
other hand, if the axial line ran through the centre of the foot- 
plate, midway between the upper and the lower borders, or mi«l- 
way between the anterior and the i)osterior margins, the excur- 
sions of the stirrup would simply disturb slightly that part of the 
labyrinthine fluid which lay in its innuediate neigh lK>rhoo<l, but 
there would be no displacement of the fluid contents as a whole. 
The deteniiination of tlu^ position of the axial line of rotation of 
the foot-plate of the stirrup is therefore a matter of imjwr- 
tance. 

A study of the minute anatomical relations of the stirrup to 
the oval window throws considerable light u|x>n this (juestion, 
and the observation that the membnina tymiN&ni secundaria 
makes to-and-fro excursions when the membrana tympani and 
chain of ossicles are set in vibnition, virtually settles the ques- 
tion in favor of a total displaiH^ment of the contents of the laby- 
rinth—that is, in favor of locating the axial line at either one of 
the four margins of the foot-plate of the stirrup.* In tlie \\o\)e of 
deteniiining this point by direct ob8e^^''ation Politzer cut away 
enough of the pars petrosa of the temporal lx>ne to gain an unob- 
stnictwl view of the vestibular aspect of the foot-plate of the stir- 
rup, without disturbing any of the connections of this or of the 
other two ossicles and membrana tympani. The view thus gained 

« 8ee, in thiM connection, tht» author'* jpawr on th<» " Mechanium of the OmiclM of 
the Ear," publibbed in tlie Archivi'v of OpUthaliuoU>try ami Utulogy, in 1S70. 
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n treadle rather thnn to that of a piirton. as la coromonly doiie. 
The uiechHTiKal efft^'t u)k)ii the fluid of the liibyrlnth, it Is true, 
itt the siiuie iii both iiiotiiiiiit, bat when wc> come to consider the 
action of the stai)ediuti lumwle, we hIuII eev that it is iniiiortaiit 
to bear dearly in mind 
what ia the precise nu- 
ture of the eicureions 
of the f(>ot-|)Iate. 

If further corrolx)- 
rative evidence wen- 
needed In support of 
the doctrine that the 
ossicles play the jmrt 
of a coiiiiwund lever 
and effeot to-and-fro 
diBi>lacenient'H of the 
labyrinthine fluid, we 
iHight furnish instan- 
ces amoni; the lower 
animals where a single 
bone (eoluniellu) takes 
the pliwe of a ehfiin of 
ossicles, and is so dis- 
jiosed. anatomically, 
tiiat it can perform no 
other than a piston- 
like motion inward 
and outward, l^nch 



i the ( 



■. for e 



I turtle 







pie, in the m 
(see Flu. Ift'.l. 

In the hniiin 
the coin|Hmiii 
4-<mi|HHieil of the iiewi- 
i-les is proVMl*-.! with 
two relatively iMiwer- 
fidniuscles, by the aid 
of which the dilTf-rent 
|iarts of the lever nuiy . 
at will l>e l)ronKht into 
a state of Kreater tension, or (ijeater ivMltncw to n-siMixl quickly 
to viliratlons of sound. The effort to |>ay closer attention iin- 
plien, I tielieve, not simjily the eoneetitmtion of the lutnd upon 
tlu> dilTerent wmnds tliat reach the Imiln thmut;h the ear. but 
also the uncoiuMMouH lioldinK of thcHe riiuMcles in reatlineHi to 
quickly attune the comi>ound lever to all the various kinds and 
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rat«e of vibration which it inay be called upon to perform. A 
deep tone probably calls for little or no mugcalar cu-i>)>eratiOn, 
whereon the higher tones necessitate a great degree of tension of 
the vibrating uiechanisui of the middle ear, aud this extreme 
tension can only be effected tlirough the inter^-ention of luuscultu- 
action. While it is true that will power exercises a certain degree 
V e ^t a of control over the ac- 
S^ij'Ji ^'*'" '^^ these muscles. 







plain that habit- 
ually they must act 
automatically, that is, 
through the interveti- 
tioii of separate auto- 
matic ner\-e centres. 
The two nioecles re- 
ferred to are the ten- 
K>r tympani and the 
stapedius. 

The l>elly of the ten- 
sor tympani muscle 
rests U[xtn a gutter- 
like shelf of bone on 
one side of the luem- 
hranouM part of the 
Eustaehian tul*e. At 
i ^ a ° _ the tyinimulc firifice of 
£-5= I : the tul>e the unwular 
.£~s^ = = substance merg< N into 
? = lsii* * flender cylitidrleal 
= -* So *""''"" which iiHsscn 
Ti'S i» '"ackward to a point 
_|~.|H on thf """*''' vftll "' 
^'--ifcj the tyiuiumum, above 
||||«S the oval window, 
" l^*i where it triiverses a 
*"" — ■" - '■' ~ Ktmctiire 



til 



|j|l| 



2=£H? which I 



which clianges the line 
of traction of the ten- 
don from a dim-tioii tlmt is cliiefly antt-ro-iwisterior to one tluit 
in chit'lly irHiisverKC. Its flnni iiiM-rtiiui in on the inner imrfa(« 
of the hammer, dinvtiy op|>i>sit<' the nitnation of the short proc- 
ess, iiml alMiut midway iK'twci'ii the extreme tip of the handle 
and the lop of the head of this osnicle. When the iiiuwle oon- 
tntettt, therefon-, it putH all the liKamentinin iittiichinents of 
the hanniier, ti)g<-ther with the membratia ty[ii]uini ilwlf. ujion 
the stretch. It probably also eausiv a somewhat closer inter- 
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locking of the oppoeing articular sarfaces of the malleo-Incudal 

Tlie staimliUB muscle is concealed within the pyramidal nioas 
of bone wliicli licH immediately liack of the oval window. The 
belly of the muscle and the facial nerve lie side by side In their re- 
ei>ectire chnniKln in tlie bone. The tendon emerwee from the apex 
of tlie pyramid and passes directly torwani to tlie head of the stir- 
nip. The contraction of the stapedius muscle will therefore pro- 
duce a three-fold effect : it will tend to drive the poeterjor mainfin 
or lip of tlie fuot-plate farther into the vetttibule : it will also tend 
to lift the anterior margin or lip farther out from the vestibnle; 
and, finally, it will bring the head of the ossicle into closer con- 
tact with the end of the long process of the anvil. Thus, througb 
the eonibine<l ac- 
tion of both those 
muscles cvcrj- 
pnrt nf the trans- 
mitt inpr appam- 
tus of the middle 



onr umy be i 
dored tense, oi 



ready to vibrate 
in (iul<'k s\-miia- 
thy with what- 
ever tones may 
retich it from the 
outer world. 

Insomc animals 
KiK><'ial provision 
is umde for the P"|J_ 
rcinfi)refiiipnt of 
HonndH that 




nuuJe upon Vw (i 



iiHiic BfppHwmatlonol the Si-aTunk)'* 
jrticpadolLvniiecUvFliatue.BPMnlliiK 
Midnf (hrmliinieUa (rKmnitlir bumf 
> tiirtle'ii iRMil: A, m>)M nuuH of hniH> In 
aiity orlahyrlnlh ILi and kaecoml cat- 
y bK callril ihrtyinpaniiin, mrc aliusloil. 
I coDimuaicBtion «ciiU bMirMm itvaa 
>wn by the fai-t that w 



i>iiitlD Ihs wiui 0( lh>- tyniMiiuin mar liHivrn tom 
iitwanlaaif (orixniminh-fiirthe clbnliuviiienL wl 
iiH tabni ]il*cp III ilir Uhyrfnlh. TUs yl^ldlnic p 



'l^ldlUK P^Ut 

In thf nuth<ir'» pua- 



iiiiiy reach the ear. Thus, for example, in the dop 
there is one Inr^e Niilierleid Uiny chaiiilMT (the bulla tymiianica) 
tt'liirh apimrently [>erforms no other fuiii^tion but that of a reso- 
nator.' The elephant is provjdinl with n ix'rfeot labyrinth of such 
li'illow rhamlK'rs, some iif them of lari^> size, and all ap|)arently 
di-stine<I to S(>r\'e as resiinatiirs. Itoth of these animals jxisseas 
vi'Tv m-iite liearimr— mori' acute, it seems to me, than that of the 
human )>eiiit;, in whom, as a rule, the rewinatinir eluim))ers — the 



ns ramllisr with (hr fiurt (ha( the w 



._ iiwl Riven tonh by 

.i<-r«l lery much loudi*^hy rwlliiitK'' "" — """ 



iini-iii)Hy *nuilim Ikix. i)|xrri al iitrroii, iir by hrini^njc ihri 

iiriiviiiijty Mi>iiililiivrll>'<i|itKjHlI>>(bropFiiiiiiniUinIi '- 

irilH-i.Mw.rf rl,>- ri-».iHil.4-^uin>i-n t<. .'.iliiH.lr nitl 
kIv<ii r>.Ui l.y tliH l.iit-r »lH-n fi In vlbraliiHi nrHl h-' 

<>l>nlnl'.»li1lM- IINIIXI lily IimM. ItiHihiMHVIlllMWholl 

K<x>1.M>iiicbaMiut-[iil.ur1i«iH'.miiyai<lKT<-.Ui>'l>>r<'l 
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mastoid cells — are Biiiftll and Boinetimefi lacking altogether. In 
the elophiuit, the unmlTe, and a few other iinjiiialti. peculiar 08te- 
oi>hyt«8 are found iu the middle ear which seem to play Kotue 
pDit in the work of reinforcing sound. One of these osteuph}'t«t<, 
f r example, consists of a verj- slender rod of bone w hich projects 
free into the cavity of the middle ear, and is provided at its 
extremity with a comjiaratn elj hea%y knob ' Such a heavily 
luadetl ilastic rod could ni accordance with well known acoustic 
laws, iibratc only m sympath} with tones of a dee)} pitch. 
Large Hit are houio of the resonating chambers of the elephant's 
ear, tt is iiuprobable that any of tbeui can serve to reinforce a 




TtaMic KFtvnrk from Virinlty ot Btlmip. irlth Pwulbu- P««r- 



(liridcilly low tone. I think it likely, therefore, that this partii-- 
lilar octeophyte pi'rf<)niis for low tones precisfly the »nme func- 
tion lis tile iiiimer'iiiH larger and smaller hollow ehambers do for 
the middle and highi'r toiieii of (he musical scale. No such etm- 
trivmice lis this is to l>e fimiid in the humiui Iieing, but, on the 
other hand, there have 1h-<<ii fonml,* in the iinine<tiate nelghbor- 
IioimI of the Ktirrup, in the iiiaNtoid antrum, and. in a single 
instiince, <m the niemliraiia tyiu[Hiiii itself, certaiu peculiar ovoid 
lnHlics which very pn)liiUily |Krforin this ver>- function of rein- 

rforimi 
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forcing tone« of a deep pitch. One of these bo^lee which I di>- 
cu%'ered in a epecimen prepared for the purpose uf ascertaining 
the relationij of the stirrup to tlie oval window, is repreiiented in 
the preceding cut {Fig. lOG). Mechanically, the 
relations of these bodies are thoee of a loaded T ^ 
string or cord, tensely stretched from the sides 
of tl)e niche for the oval window to the poster 
limb of the stirrup. 

Before dismissing the subject of the middle ear, 
I would like to call attention to the peculiar 
course taken by the ehorda tyiu{)ani ne^^■e on its laiKtrMroTo.. 
way to the tongue. As will be seen in Fig. 107, JJ^*SS!Jin?u<e 
this nerve emerges from the outer wall of the tourae of thn 
tympanic cavity, close to the posterior and u|>[M>r Kr^r^t bctlreMi 
boundarj' of the membnma tympani, tmverses jj]* '^i™""'pj^ 
theopen space l>etween thciuiddleportionof the mot thr adhII. 
hammer and the long process of the anvil, and ^h'lt^-h.) ('/>?)y 
Anally loses itself in the tissues at the uiJi>er and ll^„f^J^"i^: 
anterior boundary of the drum membrane. So mer: Ck. ch-mia 
far as we possess any knowk-dge in regard to the K^ir^.ja'rf'ibB 
function of this neri'e, it takes aluuilutely no i»art v-n^fior pocket, 
in the mechanimu of hearing, l^'arthemiore, it furnishes the only 
instance in the human body, so far us I am aware, of a nerve 
crossing an open alr-coutaining space, without any siiecial pro- 
. _ teeting covering beyond that 

alTor<]e<l by a ver>- thin layer of 
mucous nieiiibrane. 

Thus far we have studied the 
anatouilea] and physiological re- 
lations of the external auditory 
canal and tymi>anic cavity, and 
of the apparatus contained there- 
in for transmitting sound from 
the outer world to the labyrinth, 

«,. .« ■!.. J^,, r*.. . „ It now remains for us to give a 
rio. loa— Thin Bhrll of how Immnii- , , , , , , . , ... 
■tely mirroiiiuUnic Ibe VtvUbulp, (Nub- bnef sketch of at least the grms 

■ " '~TR^«!'ot'^Z:- anatomical feature of the latter 

""•SL!"' system of cavities. 
HmiiareaMi; If we take a huirmn temporal 
p;iJ™i?'!i^^^C'i2*ta:%'f.Sr >'«»"•. ""'^r in "" aaXnttd fresh 
i»™oT«l.';/r,furwneii rutuwlum: H, eoiiditioii or in the <lried state, 
and en<ieavor hy simple inspec- 
tion to get some idea of the form, sixe am] n*lations of the laby- 
rinth, we shall fail completely. There are only three points— the 
oval window, the roun<l window.'and the meatus auditorius in- 
tenius — where we <-an get a glim|)M- uf the approaches to this sys- 




4*)(.t 



A MANUAL OP DISEASES OF THE EAlt. 



teui of cavitieB. At alt other pninta the various chaiuiels and 
(lavitiee of the labyrinth are deeply imbedded in the substance 
of the petrous portion of the temporal l>one. It is only by aid of 
a liamuier, pbii»el, and knife tliat we con obtain the t hin shell of 
bone which represents, as it were, the mold of the eontained 
cavities. (See Figs. 108 and 109.) In this way we sball find that 
the labyrinth— we are spealcing now only of its osseous bound- 
aries — consists of a central cavity, from four to six mitlimeters in 
diameter, from one side of which spring, like arches, the three 
semicircular canals, while from the other side a canal ie-ads Into 
the snail-shaped body called the cochlea. In their natural state 
these bony cavities are filled with membranous structures and 
fluid. Thus, for example, the central cavity, the veetibule, 
contains two dis- 
tinct membranouB 
sacs which together 
do not quite fill the 
entire space of the 
cavity, but leave 
1 the imme- 
dliite vicinity of the 
I ftHit -plate of the 
stirrup, for a cer* 
tain amount of free 
fluid. The smaller 
of the two sacs, the 
saccule (S, In Figs, 
sufficieot^ 110 and 113), i 
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■ of the membranous 
channels of tlie 
cochlea, the ductus cuchlearis (sc^a oocliIeK, in Fig. n't: D, n, 
in Fi|f. 113). The larger sac, the utricle (F, in Fig. 113), is con- 
tinuous with the membranous tubes which |>artially flU the 
osseous semicircular canals. The two sacs just mentioned do 
not communicate with each other directly. From each, how- 
ever, a narrow membranous duct is given off, and these two 
unite together, at a short distance from the i>arent sacs, to form 
the 80-c^led aquwductus vestibuli (A. «.. Fig. 113), or ductus 
endolymphaticus {de. Fig. Ill), which traverses the interven- 
inf* bone and comnninioates with the endolyiuph of the cranial 
cavity. Another small membraikous channel, the canalis renniene 
of Hensen (c. H.. Pig. 110), estai)lishes a direct communication 
between the saccule and the ductus coehleie (I>. c. Fig. 119), 
The mass of fluid surrounding the saccule and utricle Is a direct 
continuation of that which fills the upper spiral st4iira«se of t 
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cocMea, the scala vesUbuU (S .v.. Fig. 112). and also— through a 
small opening at the very top of the coohleal whorl, called the 
heliootreina (See Fig. 114) — with that which Hlla the lower spiral 
staircase, the scala tTmpani (S. I, Fig. 112). A spiral diaphragm 
separates these two masses of fluid. This diaphragm, which is 
exceedingly complex in structure, contains within It a small dact 
filled with fluid and called the ductus oochlen (/>. c, Fig. 112). 




These coarser relations of the different cavities, ducts and inamee 
of fluid contained within the labyrinth may all lie made nut either 
with the linked eye I IF by aid of lensetiof feeble nia^ifyjnf; power, 
and they are well shown in Hartnuinn's dingrain (Fig. 112). 

As r<>toinlK the finer details of the labyrinthine structures I 
chall miikeH no attempt to give here more than a very superficial 
description. The membranous semicircular canals, to begin 
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with, present but few peculiarities worthy of note. A crow sec- 
tion of one of them reveals the fact (easily observable in ordinary 




.,,. -, , -^^„^j..^^,^ ...ontlu-oLd Human Embryo- 
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dissections) that it fllls but a snial] portion, perhaps one-thinl, 
of the calibre of the oeseous seuiieircular canal (See Fig. 113). 
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The inner mrface of this meubtttuoiu catul Is lined with oolom- 
oar epithelium, and this epithelial lininfr, when not distended by 
•odolyniph, is thrown into (olds or ruga (z, Ftg. 118). Like 
every other part oC the labyrinth the semicircular cuials are wdl 
supplied withblood-veeaels: bat nerve filaments have not been 
discovered in any part of these canals except In the ainpulla. 

The utricle and saoeole present no anatomical features of spe- 
cial Interest. The saccule is round In forai and communicates 
with the ductus cochlearis through the medium of the oanalla 




reuniens of Hensen. Both in the sarcule and in the atrlcle 
there is one spot where the wall of the sac Is thickened, partly by 
an increase in the aiiionnt of the connective tissue, but also in 
larRe measure by reason of the presence of an aggrregation of 
peculiar rylindricat epithelial cells which stand in direct commn- 
nicatlon with nerve fibres coniinfr front the ramus vestibuli of the 
auditory ner^■e. These spots arc called (he niaculoi acustics. 
The free extreuiltieti of thene epithelial wlls are provided with 
hair-like cilia or rods, and among them are scattered UKwt-mor- 
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tem at least, if not during life) the small sii-Bided ciystals of car- 
bonate of lime known as otoliths.' 

There still reiiinina tu be considered the cochlea, the tuoet com- 
plicated and evidently the tuoet essential part of the labyrinth. 
The anditory nene, it wUl be remembered, gains entrance into 
the cochlea by way of the uiodiotoft— the cone-shaped stAndard 
of Ixine around vtaich the cochleal channels are coiled spirally. 
The base of tliis standard corresponds with the cnbnform bot- 
tom, or till tie sac, of the poms acusticns intemos its sammit, 
with the cupola or higliettt point of the scala \estibulL The 
modiolus is travereed len^hwise bj countless channels throngh 




Flo.lH.— TnnRTPrwSwtionaflhP Humui Cochlea Id tlw PUoe of tfas Aik of the 
Hodlolua. lATter Bnvchet.) X dn* IS dlametrr* ana Trunk oT Ote cochlear 

Krtlon of the uidltoiT nerre h b fliamnilsof thbi nerre bmichinR oil from tbn 
inkuulpaf«liiginto(beiuhsUiice(if (hrlamlnasplnllaaraea c r aoMtaiiMslnir 
tMTve flluneDtB: d.d. iunlna iplnliii niFRibnnacr* e r lljrainpnUim tplnle of 
Henle; 1, 1, l.osseoua DKidlohn 8. cnlumelU S. S. outer hnn] ihell of ihr n>clil<«; 
4, 4. pulltinn of hone ■eparatinK the IndlTidiul cnchleal vhorln: 5. S. ITOipanlc 
portlim ofthP lamina BpinUle os«p«; B, 9, vrMibular pordnnof thrnme: .. hamu- 
liu; 8. hpllcotrema. A black brimle Ik n-|>m»-n[e<1 •* pa>«lnK rroin tbe Bcala 
l]rmp*Dl below, throogh tlie belicoirema. Inlo Ihe acala Tntlbull aboTs. 

which run the illaiuonts of the auditory nerve. From the base 
to the vicinity of the summit of this conical core of the cochlea, 
ner\-e filaments are conHtantly l)eitig ifiveii ott laterally to the 
8]>Iral diaphragm which wparates the two scala- from each other. 
Just as the fliaiiients are alwut to leave the modiolus and enter 
the Hubstance of the lamina spiralix — the technical name of tbe 
dittpliraKm just incntiontHl, — they pn^s through an aggregatloa 
of (cnnglion nerve cells (pknirlion xjiirale. Pi(r. 115). Up to this 
point. Olid even beyond It. ax far ns to the lineof junction between 
the lamina Hpiralis owten anil the latiiiiia spiralis ineinbrance«, 
the nerve fiiiiiticnts retain their sheathinur (white substance of 
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Schwann, «t«.)i but after they pons this last poEnt they are en- 
coantered only as delieat« nerve ftbrilln, hke those which are 
found in the rabbit's coniea. 
The a|iiral diaphragm separating the scala tympani below 




from the Boalaveatibuii above, la foand, on niore careful exaiuitui- 
tion, to contain witliin itself a third channel— the scala or ductua 
cochleie, the Huid t^iitentu of which bathe the complicated struct- 
urea known collootlvely as Cortl's oifran. It Im here that the 
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delicate fibrillfe of the auditory nerve may be traced to their ulti- 
mate destination, and it is here, beyond all question, that tlione 
sensations are elaborated which reach the brain as impressions of 
sound. 

The more important individual histological elements entering 
into the formation of Corti^s Organ are the following ^— 

1. The lamina spiralis membraruicea, or the tnembrana hasi- 
/am.— This membrane, which is attached along its inner border 
to the outer edge of the lamina spiralis ossea, and is inserted 
into that part of the outer wall of the cochlea which is known as 
the ligamentum spirale (Fig. 115), is subdivisible into three zones, 
viz.^ the inner, the middle, and the outer zones. The inner zone 
is extensively perforated, to permit the passage through it of 
nerve filaments from the auditory nerve ; hence its nauie, zotia 
perforata. The middle zone is that part of the membrana basi- 
laris which affords immediate support to the organ of Corti ; it is 
called the zona arctiata. The outer zone is finely striated in a 
direction at right angles to the long axis of the membrane ; that 
is, as if the st Hie radiated from the central axis of the mo<1iolus. 

2. A series of stiff but elastic rod-like bodies which occur in two 
rows and are so disposed as to form an arched way above the 
membrana basilaris. These are the outer and inner pillars of 
Corti (also known as CortPs fibres or rods.) 

In their anatomical relations these pillars present one or two 
peculiarities which throw some light upon their physiological 
function: their bases are firmly anchored to the membrana 
basilaris, while their upper ends or heads articulate one with 
another — each inner pillar with its corresiK>nding opix)site outer 
pillar^in such a manner as to suggest for these parts the very 
sort of vibratory motion which on theoretical gn^unds has been 
attributed to them. 

8. A peculiar fenestrated membrane, the lamina reticularis^ 
which extends in a horizontal direction some little distance out- 
ward from the heads of the pillars of Corti, to which it seems to 
be in some way attached. 

4. Five rows of ciliate<l cells, four on the outer side of the arch, 
and one on the inner side, close to the inner pillars of CortL The 
four outer rows insert their hemls into the 0[)enings of the fenes- 
trated lamina retieiilaris in such a manner that the cilia stand up 
like bunches of hair at regular intervals along the surface of the 
membrane. BundU^s of primitive nerve-fibrils from the cochleal 
branch of the auditory nerve have been traced to all five rows of 
ciliated cells, but to no other Ktruetures in the ductus cochlearis. 
Hence the name of hearing-cells which has very appropriately 
been awarde<l to these evidently the most important elements in 
the apparatus we are endeavoring to describe. 
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5. Simple eplthcltal cello, destined apparently to serve as a iiap- 
IM)rt to the lniiij:ia reticularia and to the outer and Inner rows of 
heurinfi^cells. 

(S. A iveculiar ineuibranons structure, vhich starts fTuin the 
upper aide of tlie hooke«l-8haped process of the lamitui spiralis 
oasea and extends outward over the lamina reticulariH. This 
uieuibrana Is mucoid (or doughy) iu consistency, and, from the 
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rwsfiL. TtililiUtrrtiirrpnwnlMliiillw Aciin- uk browl MJituniappuatinjtUw 
■cab n'MlbiiU (.<f. I-,) from lb« inalk IrnipiHil 1^ 7-.). and contalnW ■ nuuil For the 
pBiwiKHiitthdaiiilttiiiy iHm-fllainenU. The Inltrroo pmerRtntcrrom tlw Umliia 
iiplralb-iwM, l>iiiislnmrtdlTrctlrtntlM>tnnrr row of IwarInK mlU. uid Id part 
brnrath tlw an'h iif rnrtl'ii pllten (o IhK raiir<nir«-n>w*or>»vlO|tcrlIii. na 
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fitot that it liet) like a (telatinons veil over, nnd perhaps In con- 
tac-t with, the Hlia of the bearinK-cellR. it is called the mtmbrana 
tt'riiiria or (-overintf nieni1>rane (niso f'nrtft mfmbrant). As far 
(iM to the outer limit of the hearing-celK this membrane retains 
itx thick. douKhy consiHteiicy, but l>eyon<l thix retfion it is con- 
tiiiiicil ill tho flint) of a thin lamina to \\» outer bonier. Frutn 
the a|i|Hitmn<-<' of the parts It is believed tliat In its natural state 
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the membrana tectoria does not terminate in a free border, but 
is attache<1 to the underlying cellular structures at some point 
beyond the limit of the outermost row of hearing cells. By 
others it is believed that the line of insertion of the membrana 
tectoria is in the upper part of the iigamentum spirale, along the 
outer wall of the cochlea. 

7. A thin membranous diaphragm, separating the scala cochlea 
from the scala vestibuli, and known as Reissner's Membrane. 

It would be extremely interesting to know what is the be- 
havior of all these delicate structures when subjected to the in- 
fluence of sound vibrations, but unfortunately we can only spec- 
ulate with regard to this point. We have described the laby- 
rinth as a closed cavity, having but two channels of approach — 
the round and the oval windows; — one of which is filled up tightly 
by the foot-plate of the stirrup. Now, since, according to physi- 
cal laws, the fluid contents of the labyrinth cannot be supposed to 
undergo diminution in bulk, under the pressure made by the foot- 
plate of the stirrup, we must assume — what has now been proved 
by direct observation — that the elastic membrane of the round 
window affords the required yielding-point for this displace- 
ment. 

The first body to receive the impulse of the stirrup is the free 
mass of fluid which Alls those portions of the vestibule and the 
scala vestibuli, which are not occupied by membranous sacs. 
Without stopping here to discuss the eflfect* of the stapedial im- 
pulse upon the utriculus and semicircular canals, let us proceed 
at once to the consideration of the effects which this impulse will 
produce upon the cochlear structures. 

In the flrst place a moment^s thought will convince us that, in 
estimating the effects of the stapedial impulse upon the ductus 
cochlearis, we may totally disregard the sacculus and the canalis 
reuniens. The uniform pressure of the fluid upon all sides of 
these last-named cavities will effectually prevent anything like a 
current from the ductus cochlearis to the sacculus, or the reverse, 
through the canalis reuniens. The ductus cochlearis — that is 
to say, the upper and inner wall of it, or Reissner's membrane — 
is therefore subjected to a unifonuly distribute<l pressure from 
above downward by the centrifugal (if I may so use the term) 
force of the fluid of the scala vestibuli. As it yields l)eneath this 
force, the incompressible body of fluid which fills the ductus 
cochlearis must in turn find its yielding-point in the entire mem- 
brana basilaris; for this and Reissner's membrane are the only 
two portions of the wall of the duct which are membranous, and 
therefore capable of yielding. Finally, the displacement caused 
in the contents of the scala tym|mni, by the depression of the 
entire membrana basilaris, in providiHl for by the presence of an 
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f lantic nieiiibrane (membrana tympani secundaria) at the larger 
eod of this channel. 

This briDKa us, then, face to face with the fact that the entire 
nieiiibrana basilaris (including hi|;h and low notes alike) in oblijred 
to perform all the excursions which may be communicated to tlw 
Btimip or the membrana tympani by sonorous vibrations; or. 
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tliftt jMirtieulur tone. According to the theory pro|ii)Utided by the 
dititinKuinlKHl (ierman phyHioln^xt, Ilelmhnltz,' the com|X>nent 

• Lebre vuuiku TooeiiipfliKluns<^ii. UniuuiJiwcIc, llfn). 
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fibres of the membrana basilaris are to be considered in very much 
the same liK^t as separate strings, which by a process of loading — 
that is, weighing them down with the pillars of Corti, the hearing- 
cells, etc.,— «nd also by reason of the differences in their lengths 
— ^those near the cupola being twenty times as long as those near 
the vestibule,— have been tuned so as to vibrate in sympathy 
with all the appreciable tones, from the highest to the lowest. 
In fact, for every half-tone of our present musical scale there 
must be in the cochlea at lea^t thirty-three strings to represent 
all it« possible shades. According to K()lliker there are, in round 
numbers, 8000 organs of Corti in the human cochlea. By assign- 
ing 300 of these to tones outside of the ordinary range, we shall 
still have 2800 left to provide for the perception of the tones of 
the seven octaves of our ordinary musical inHtruiiien ts (400 for each 
octave, or 83| for each half tone). (Helmholtz: Op. cit. p. 230.) 
When the stirrup, for instance, vibrates one hundred times in 
the second, it must excite to action that particular string, or 
group of strings, which is tuned to vibrate one hundred times 
per second. The vibration thus caused makes an impression 
upon the nerve supplying the vibrating part, and this in turn 
produces in the brain the sensation of sound. The damping of 
the vibrations, at the instant the irritation which prcMluced them 
ceases, is attributed partly to the presence of a fluid medium, 
and partly to the fact that the vibrating structures proper (the 
strings of the membrana basilaris and the pillars of Corti) are 
pressed ui)on by cell-bodies which are not adapted for vibration. 

In the presence, then, of these apparently conflicting facts — r/j., 
that certain fibres of Corti are tuned to vibnite in syiu|)athy 
with certain musical tones, and that, neveriheless, the production 
of any musical tone whatsoever will necessarily causc'^ nil of the 
fibres of Corti to vibrate at the same time, — how shall we ex- 
plain the |>o8sil)iIity of sensations being transmitted to the brain 
which corresix>nd iK»rfectly with the {Nirticular note which may 
have been soundcnl? Apparently, we can only explain this by as- 
suming that while the rest of the fibres of the scale vibrate pas- 
sively in the pres<»nce of a particular musical scmnd, those special 
fibres which are attuninl to the souml in question, will vibrate 
vigorously,— sufficiently so to free themselves from the influence of 
any dam|>er that may Ihj present aiul may consequently prevent 
the remaining fibres frcmi semiing their own individual impres- 
sions to the brain. But exactly how these specific impressions 
are made uix>n the tenuinal nerve filaments is something about 
which we scarcely dare even to si)eculate. 

The equilibria! sense is supi)ose<l to ]>osse8S in the semicircular 
canals a mechanism suitable to the proper perfonnance of this 
function. The ex|)eriments made by Arthur B<i?ttcher, of Dor- 
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pat, and reported In detail on page S78, throw w> mach donbt 
upon the correotnesa of this theory that, for the present at least, 
it ia better to consider the question of the physiology of the 
Bemicircular canals as wholly undetermined. 
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BACON, GORHAM, MS, 857. 
BaooD'8 wet cup, 88, 188, 885. 
Beekman, J. N., 65. 
Benzoated oxide of zinc ointmeiit, In the 

treatment of ecsema of the ear, 89. 
Bertolet, 61. 
Bezold,S. 
Bicarbonate of soda, as a solrent of 

hardened cerumen. 05. 
Blake, Clarence J., 51, 68, 65, 99, 104, SS9, 

275,400. 
Blake's middle-ear syringe, 886. 
Blake's polypus snare, 968, 806, 869. 
Bleeding from the ear, in fractures of 

the temporal bone. 892. 
Blood-letUnff, local, in the treatment of 
acute inflammations of the mid- 
dle ear, 284. 
in the treatment of ecsema of the 
ear, 88. 
Blood-sac on outer part of the mem- 

brana tympani, J57, 806, 
Body-temperature, in martoid affections, 

BcBttcher's experiments upon the semi- 
circular canals, 878. 
Bone chiMels, SchwartxeV, 887. 
Bone drills, 886. 

Bone, fi^wth of, In auditory canal, 91. 
involved. In cases of purulent in- 
flammation of the middle ear, 870 
scraping of, for the cure of caries, 

Boracic add, in the treatment of dis- 
charge from the middle ear, 288. 

Bran, hot, as a local application in the 
U^'atment of acute Inflammation of 
the middle ear, 223. 

Breschet, 404. 

Bridge, Horatio, 175. 

Bronchial catarrh dependent apparently 
upon Impacted cerumen, 02. 

Brown-S^uard, 880, 881. 

Brunner, 44, 49. 

Bubbles visible through the membrana 
tjrmpani, 169. 

Buerkner, 846. 

Buhl, 845. 

Bulging of the membrana tvmpani, in 
ca8e» of acute inflammation of the 
middle ear, 206. 

Bulla tymiHUiica of the dog, 897. 

Bullf t, extraction of, from the ear, 295. 

Bums of the auricle, 44, 66. 

Bumt-tt, C. H., 61, at, 63, 66, 68, 76, 99, 
147, 275, 316. 

Butlin, 177. 

CI ADE, oil of. In the treatment of ec- 
J zema of the ear, 88. 
Caicarvous depositM in the drum mem- 
bran«*, 281, 2»t2. 
in the external auditory canals of 
old people, 14. 
Calcareous material in the auditory 

canal, 80. 
Canadian emollient, in the treatment of 

ecsema of the auditory canal. 74. 
Canal iK reuniens of Heni»en, 400. 
( 'anal of Fallopius. 14. 
('ancer of external audltorr canal, 116. 
CariM^llc acid solutions not borne well by 
the skin of the external auditory ca- 
nal, HO. 
Carcinoma of the mi<ldle ear, 282, 357. 
Caries of the auditory canal, 87. 



Caries, superficial, of the middle ear, 871. 
Carotid artery, ligature of, in the treat, 
ment of vascular growths of the 
auricle, 64. 
ulceration of, from caries of the 
temporal bone, 280. 
Catarrhal inflammation of the middle 
ear, acute and subacute, Ifift. 
chronic, 82, IM. 
Catheter, Eustachian, 181. 

objections to the use of, 188. 
faudal, 188. 
Cauterisation of ecsematous uloera, 88. 

of stumps of polypi, 868. 
Cerebro-spinai meningitis, epklemiC|i877. 
a frequent cause of deafness, 873. 
Cerumen, diminished secretion of, hi 
connection with sclerosis of the 
tympanic and i^uuyngeal mu- 
cous membrane, 60. 
impacted, in external audltocy 

canal, 60. 
increased secretion of. In oonneo- 
tion with naso-pharsmgeal 
tarrh.60. 
removal of, by inrringing, 22. 
Ceniminous glands, 14, 60. 
Cervical glands, involvement of, in < 

of mastoid inflammation, 886. 
Change of air, beneficial effects of. In 

stuobom cases of ear disease, 184. 
Cheeky inflammation of the middle ear, 

868. 
Chimanl, 44, 64. 

Chloroform and ether, vBipoe of , as a 
cause of acute Inflammation of the 
middle ear, 201. 
Chondromalacosis of the auricle, 40. 

of the external auditory canal, 66. 
Chorda tympani nerve, 809. 

affection of, 280. 
Chromk: acid, i4>pUcation of, to stumps 

of polypi, 268. 
Chronic catarrtial inflammation of the 
middle ear, IM. 
purulent inflammation of the mid- 
dle ear, 242. 
Cicatrices of the drum membrane, 888. 
Cinctiona preparations, in furunculosis, 

60. 
Cirsoid aneurism of the auricle, 54. 
Cleaning the ear, importance of, 244. 
Cleft lobule, 54. 
C\>chlea, 899. 
Cod-liver oil, benefldal ^eots of. In cases 

of naso-pharyngeal catarrii, 184. 
Cold in the head. 1.10. 
Columella, 895, 897. 
Coma, in mastoid disease, 827. 
Concha, 86. 
Condensing mastoid osteitis, subacute, 

806, 807. 835. 
Condylomata of the audited canal, 100. 
Congenital malformations of the auri- 
cle. 67. 
Cortl-Iike bridge of flesh In the auditory 

canal, 94. 
Cornu humanum of the auricle, 68. 
(ktmwell, 204. 
Corti'A orffan, 406. 
Cotton-holders of malleable steeU 19. 

usefulness of, as an instrument for 
making applications to the vault 
of the j^iiarynx, 166. 
Counter-irritation, in the treatment oC 
ear diseases, 186. 
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Curett€«, 90, 23. 

use of, in cases of impacted ceru- 
men, en. 
Cvfrt^like tumors of the drum mem- 

orane, 890. 
Cysts of the auditory canal, 121. 

DALBY, SIR WILLIAM, 176. 
Deafness, dependent upon ob> 
structed nasal passages, 154. 
intennittent comf^ete, 870. 
Delafleld, Francis, 120. 
Delirium in mastoid disease, 327. 
Delstanche, flls, 116. 
Dennert, 276. 
Dental engine, use of. in operations upon 

the external auditory canal, 116. 
Depr^s, 108. 
Desquamated epidermis, removal of, by 

theioireite, 2v. 
Desquamative inflammation of the au- 
ditory canal, (B. 
otitis externa. 62. 
proceiMes in tne middle ear, 270. 
Diachylon ointment, Hebra's. 39. 
Diagnosis of ear diseases in general. 1. 
Diet, effects of. upon inflammation of 
external auditory canal, 32. 
in the treatment or eczema of the 

ear, 37. 
regulation of, in cases of chronic 
catarrtial inflammation of the 
middle ear. 201. 
Diffuse inflammation of the external 

auditory canal, 09. 
Dilatation of the osseous external audi- 
tory canal ascribed to impacted ceru- 
men. 02. 
Diplacusis binauricularis. 3K3. 

monaiirlcuiaris, TH^. 
Diploetic spaces of the mastoid process. 

Discharge from the ear, physical pecu- 
liarities of. Vt. 
Dizziness and faintness caused by the use 
of the Hj'ringe or the douche. 224. 
an occafiional nymptom in chronic 
punilent iDflammation of the 
niitl(ll<« ear, 275. 
Dog, ear of. 3li7. 
Douhle-ciir\'ed Eustachian catheters. 

138. 
Double hearing, 383 

Drainage tube«, employment of, after 
l^erf oration of the mastoid proeetw, 839. 
Drills driven by dental engine, 116. 
Drum membrane, artificial substitute 
for. 2SII). 
calcaiet>us denoKits in the, 281, 282. 
cicat rices of tne, 283. 
cyst-like tumors of the, 280. 
deforme«l, ^14. 
Iierforations in the, 287. 
pocketM of the-, 33. 
reproductive powers of the 884. 
rui>tureit of the, 345. 
thickening of, 2% 
Ductus cnchiearis, 400. 

eiidolymphaticus, 400. 
Dupuytren, 54. 

EAR-AC'HES. in young children, 155. 
Earn louche, Ajigelo's, 24. 
£ar spei'iilii, H. 

mode of introducing into the ear, 
13. 1 



Ecaema of the auricle, 86. 

of the external auditny canal, 69. 
Elephant, ear of. 897. 
Enchondroma of the parotid, 858. 
Engleman, George T., 96. 
Epidermis, outward motion of, in the ex- 

temal auditory canal, 69, 99. 
Epilepsy, sometimes associated with 

labyrinthine disease. 875. 
EpikiAiform oonvulsions, ascribed to 

Impacted cerumen, 68. 
EpitAelioma of the auricle, 61. 
Equilibrium, sense of, 878. 
Erectile tumor of the auricle, 54. 
Errsipelas of the auricle, 87. 
Ether, vapor of, as a cause of acute ln> 

flanunation of the middle ear, 90L 
Eustachian bougies, 180. 
catarrh, 140. 
catheters, 181. 

double-curved, 13A. 
tube, as a drainage channel, 80. 
complete closure of. 141. 
injectk>n of remedial fluids into, 

objei-tionable, 180. 
narrowing of, 140. 
oriflce of, obstructed by a band 
of cicatricial connective tie* 
sue, 148. 
physiology of the, 889. 
relations of, to the middle ear, 27. 
relations of, to the nasal pas- 
sages and pharynx, 188. 
spasmodk: contractlonB of the 

muscles of, 145. 
swelling of tympanic oriflce of, 

154. 
unnatural patency of, 143. 
Excision of the ossicles, m. 
Exercise, physical, value of. in the treat- 
ment of chronic naso-pharyngeal 
catarrh. 201 
in the treatment of eciema of the 
ear. 37. 
Exostoses of the auditorv canal. 113. 

of ihe head of the hammer, 195. 
External auditorv i^anal, diffuse inflam- 
mation of the. 09. 
dilatation of oriflce of, by Wilde's 

specula, 66. 
imiMtcted cerumen in, 59. 
in infants, IS. 
in «ild pei>ple, 14. 

Ir^ACIAL canal, anatomical relations 
" of the. 3M. 

expression, iu cases of adenoid veg- 
etations in the naMO-i>har>'ngeal 
cavity. 171. 
nerve, anatomksal relations of, 31. 
paralysis of, in the course of 

mastoid disease, ftl6. 
sometimes affected in the ooune 
of an inflammation of the mid- 
dle ear, 81. 
paral> sis. in connection with dis- 
ease of the i^ar. 2f^. 
Fainting, as a result of syringing the 

ear, 64, 224. 
Fallopian canal, 14. 

False aneurism of the posterior auri- 
cular artery. ft!9. 
membranes in the auditory canal, 
94. 
in the middle ear, tML 
Faucial catheter, IVnneroy't, 188. 
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Fenestra ovalisJKK). 

rotunda, 800. 
Fibroid tumors of the auricle, 61. 
Fibromatous polypus of the ear, 968. 
FisBura Glaseri, 18. 

mastoideoHsquamosa, 18. 
Fismires of SantoriDf , 14. 
Fistula, congenital, of the ear, 58. 
Foamy secretion in the tympanum, 160. 
Follicular swellings of the naso-phMyn- 

geal mucous membrane, 171. 
Foot-plate of the stirrup, relations of 

the, to the oval window, 89:^ 
Foramen stylo-mastoideum, 14. 
Forceps, angular, 17. 

m cases of impacted cerumen, 88. 
Forceps, Politzer's, 19. 
Forehead-mirrors, 9. 
Foreign bodies in the auditory canal, 96, 
104. 

in the middle ear, S09. 

imaginary'. In the auditory canal. 

Fossa oonclue, 88. 
Jugularis, 14. 

Fountain douche, 94. 

in the treatment of acute inflam- 
mation of the middle ear, 288. 

Fowler^s solution of arsenic, in the treat- 
ment of diffuse inflammation of the 
auditory canal, 79. 

Fractional method of recording the 
hearing, 4. 

Fracture of the hammer, 848. 

Fractures of the temporal bone, 991. 

Frost-bite of the auricle, 44, 46, 49. 56. 

Furunctes, complicating impacted ceru- 
men, 66. 

GALVANO-CAUTKRY, eroplovment 
of, for destruction of polypoid 
growths, 969. 
Ganglion spirale, 404. 
Qastro-intesttnal irritation, in relation to 
chronic catarrhal inflMnmation 
of the middle ear, 89. 
in relation to inflammation of the 
external auditory canal, fti. 
Oiampetro-Lcewenberg method, 186. 
Glancb, cer\'ical and post-auriioilar. par- 
ticipation of, in inflammation of the 
micUile ear, 217. 
Glaserian fissure. 13. 
01(»ttis, Hpasm of, from applications of 

silver nitrate to pharynx, 166. 
Cilycerine irritating to the skin of the 

exfemal au<litory canal, 68. 
GoodwiUie, 148. 
UoitMtein, J., 976. 

Gour, as a cause of eoxema of the ear, 87. 
as a cause of naso-pharyngeal ca- 
tarrh, 19S. 
in relation to chronic catarrhal in- 
flammation of the miildle ear, 82. 
in relation to intlammatloii of the 
external auditory canal. 9i. 
Granulation tissue, in the middle ear, 

9S6. 
Gravity douche, in the treatment of 
acute inflammation of the middle ear, 
1&8. 
Green, J. Om«», 52, 58, 56, 110, 111, 116, 

918, 8U6. 813, 880, 857. S5H, 854). 
Gruher, Joseph, H, 18, 53, 56, 1U3, 950, 875. 

890. 
Gudden, 41. 
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Gummata of the auricle, 68. 
Gunshot wounds of the ear, 906. 

HABERMANN, 8. 
Hackley, Charles E., 114. 
Hiematoma of the auricle, 40. 
HsBmorrhage, after excision of aural 



fjsf^r 



>m the ear, 980. 
from paracentesis of the mem- 
brana tympani, 289. 
Hfiemorrhage from the ear, in acute in- 
flammation , of the tympanum, 
157. 
in fractores of the temporal bone. 



In the middle ear, from use of 

Politzer's method. 198. 
Hemorriiagic exudation into the middle 

ear, 168. 
Hanuner, absmce of, in an otherwise 

normal drum membrane, 844. 
deformed, 841. 
exostosis of, 196. 
fracture of, 846. 
pockets in the vicinity of, 88. 
relations of, to surrounding parts. 

Hammer and anvil, relations of, to each 
other, 800. 

Hand-mirrors, 9. 

Hartmann, Arthur, 27, 138, 140, 857, 401. 

Haupt, G., 41. 

Hearing, anomalies of, 889. 

Ftout's fractional method of re- 
cording the, 4. 

Hearing cells, 406. 

Hearing power, tests of the, 8. 

Heat, £7. in the treatment of acute in- 
flanunation of the middle ear, 223. 

Heat-prostration as a csuse of acute in- 
flammation of the middle esr, 901. 

Hebra's diachylon ointment, 89. 

successful use of. in a case of dif- 
fuse inflanunatlon of the exter- 
nal auditory canal, 79. 

Helicotrema, 401. 

Helix, 86. 

Hehnholtz. 891, 100. 

Helmholtz^s resonators, 807. 

Hensen's canalis reunieiis, 400 

Hermet, 56. 

Herpes zoster of the auricle, 56. 

Heurieloup ariiflcial leech, aiS. 

HeweU, Frescott, 998. 

Hickok. G. B., 44. 

Higlimore's antrum, disease of, a source 
of catarrhal inflammation of the mid- 
dlt* ear, 197. 

Hiiiton's pcdvpus forceps, 968. 

Hook-shape<l manubrium mallei, 841. 

Hook, steel, for extraction of foreign 
body from the auditory canal, 107. 

Hooper, tYanklin H..175. 

Horfxontal portion of the mastoid cells 
(Toynbee), 8ftt. 

Homy growth of the membrana tym- 
pani, 849. 

Hot water, value of, in the trvntment of 
acute inflammation of the middle ear, 
SU8. 

House-fly. larvv of, in the ear, 259. 

Howe, Lojcien, 48. 

Hubrich, 845. 

Hun, 40. 

Hutchinson, 861. 
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HjpeKrophic cBKaniiu Influmna 

ttM mkniW MT, 194. 
HrrtI, IID, aoi. 

TCE. u A loral kppllutloD. la a 



ImaffliuuT forelan bodies in IbeaudltocT 

caD>l,lO«. 
lacMt^m often uiviav in ailcTlAtlnff tlu 

S%\n of funuKlw in Itae hxIuruJ au- 
ilmy cadb], ^ 
lariaunt InMrtnicica, M. 
laduceil cnmnT.empluy mmt of. In cuh 

of palMo-tubal puMh. l-w 
InHatlng the mkblle «r, different me- 
thod* of. IM. 
IntUi Inns of the middle nr. rOsacT ol. 



Inlermitceiit comi^ete drafDeiB. S7C. 
lut-Hllnal iiTltstlon ax ■ ouue of naao- 

pluuyii)rcal calm-rh. IW. 
Inimympualc vbtcuUr ^rowthii. itT. 
lodidB of potUBium In iMbyriuUiiiu: tt- 

fectknu. 386. 
lodJne. tincture of, in trefttment of nuo- 

phuyuKe«l cavitT, iflS. 
Iodoform, powilervd, u ■ panwltlcide. 

In the tTMLtment of dlKhwxe from 
the middle ear. Sftl. 
lodoLlnthetreatmentof dlachArgefrom 
the middle ear. SJ8. 
TUQULAIt FOSSA. 14. 

KE88EL, n». S». 
Kipp, c. J.. 44. H »?^ MB, aes. 

Knapp. H., B8, 811. 3«. SJ3. Wi. 3Ni. 



isxi 



the external auditory canal, 

LAB\TUt!TH, dlsMMB of the, JTl, 
exfoliatiuu of. by uecroela. iTt. 

priiiian- acute iDnaiiiniatlon of 
the. aaSTT, 
Labrrliithine fluid. pri«t of vltaratlani 

of the ntlmip u]>od. 3». 
Lalicbt, Cliariea, lUg, ffii. 



middle car. OT. 
I^ngenlwcii. IiO. 
Lan'ie of the hoiue-Ay 1 



LlKameatum. iplrale. 40a, 

Lulit, Miurcea of, for examlaatiOD of 

the ear. 14. 
Limited range of audltlou, iftl. 
Llodenliauni. I4S. 
Upa. power of reading the, 5. 
Liquor pocaaue, ai a aolient of hard- 



Uthnmia, 



I a naiial iptn. 



-tcaemaof the 

cataiTb, 188. 
In relation to chronic catantia] In- 
flammaUonof thenilddlr ear. Si. 
In relation to Inflammation of the 
external audltOTT canal, Iti 
Uttle. Jame*.l]8. 
Lohule of ihe ear. tt. 
Locallwd luflammatlana of the middle 

ear, S3. 
LffiwenberK, B., 1?^. 
Luor. N. iia. an. 
Lupua of the auricle, 5S. 



j\L MamrolB. llvlna. in the ear. ae. 
Xallgiuuit Kimor of Ibe middle ear, S9& 
Malleo-lncudal Joint. Ml . 
Xallel, tor operatkins on the maatold 



, chronic ulcHatlre In- 



locallie<] laOammailoi 



relatione of, 
tO.tO). 
le frequent i 



mmnindinic parta. 



emlfltAry Teina, phlebitis of, 326- 
Influnmatlonx. Talue of Wilde's iD- 

iDleKUtuenti, often quickly allect- 
ealn acute Inflammation of the 



Uedlcliial upriDKii. i: 






tynipani, ahnornially drani In- 

«trciphyof.'l4t.l4S.»tl, 
c)-Bl-like tuniom of the, aO, 
defiinncil.MI. 



dieii 
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Xembrana tympani, indications for 
paracentesis of, 2S!8. 
in nydrotympanum, 158. 
normal appearanceM of, 189. 
paracentess of, in hydrotympa- 

num, 186, 186. 
perforations in the, 287. 
physiology of the, 889. 
relations of, to the annulus tym- 

panicus, 13. 
relations of, to the middle ear 
and f»ztemal auditory canal, 14. 
reproductive powers of the, lAM. 
retraction of. 169. 
thickening of the, 282. 
tubercuUur ulceration of the, 867. 
vascular fat>wth of the, 848. 
tympani secundaria, 890, 893. 
Membranous labyrinth, 401. 
M^nidre's disease, 877. 
Meningitis, basilar, extension of, to the 
labyrinth. 29. 
localized, present in every severe 
case of inflammation of the mid- 
dle ear, 208. 
Meyor, Ludwig, 41. 
Meyer, of Copenhagen, 171. 
MJcro-organiKms, part pU^ed by, in in- 
flammations of the naudole ear, 84. 
Middle ear. acute and subacute catar- 
rhal information of, 152. 
acute purulent inflammation of 

the, 2ii4. 
cheeiy inflammation of the, 868. 
chronic catarrhal inflammation of 

the. 82, 194. 
chronic purulent inflammation of 

the, 242. 
desquamativeprocesses in the, 276. 
diseases of. 189. 
foreign bodies in the, 269. 
haemorrhage in, from use of Polit- 

zer's method, 128. 
introduction of remedies into, 281. 
localized inflammations of the, 88. 
malignant tumors of the, 868, 857. 
methods of examining the, 123. 
new-sTowths in the, 846. 
83i>hllis of the, 860. 
Middle ear, and external auditory canal, 

relations of to each other, 14. 
Middle ear. Inflammation, extension of, 

to surrounding parts, 29. 
Middle ear, pipKte, 282. 
Middle ear, syrinx, BlakeX 286. 
Mirrors for reflecting light into the ear, 8. 
Modified WUde'8 ineitaon, 2163. 
Modiolus, 404. 
Moom 278, 297, ai7, 871. 
Morse. 406. 

Mouth- gag, HooperX 179. 
Mucous exudations in the middle ear, 158 

polypus of the ear. 268. 
Multiple perforationH, 2H9. 
Mumps, complete unilateral loss of hear- 
ing from, 872. 
Murmurs, subjective and objective sys- 
tolic, 857. 
Muscles attached to the ossicles, 395. 
Muffsey, M. 
Myringot«>me, 187. 
Myxo-flbroma of the auricle, 51, 
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rASAL DOt'CHE, use of. a frequent 
cause of Inflammation of the mid- 
dle ear. 150, 2iM. 



Nasal passages and pharynx, relations 

of, to the Eustachian tube, 188. 
Nasal pasHSges. obstruction of, 154. 

in connection with naso-pharyn- 
geal catarrh, 197. 
Nasal specula, ZaufaKs, 188. 
Naao-pharyngeal catarrh, 140. 

cavity, adenoid vegetations in, 171. 
Naso-pharynx, applications of silver ni- 
trate to, 165. 
exploration of, with the forefin- 
ger, 188. 
Necrosis of the temporal bone, 275. 
Neumann, 63. 
Neuralgia of the ear, 58. 
New growths in the auditory canal, 112. 

in the middle ear. 816. 
Nitrate of silver solutions in the treat- 
ment of diffuse inflammation of the 
auditory canal. 78. 
Nitric acid, application of , to stumps of 

polypi, 267. 
Noyes, Henry D., 188, 280, 861. 
Nozzle for ear douche, proper shape of, 

24. 
Nuhn, 800, 802. 

OCEAN-BATHING a frequent cause 
of acute inflammation of the mid- 
dle ear. 160. 
Oil of Cade, in the treatment of eczema 

of the ear, 88. 
Ossicles of hearing, 890. 

destruction and expulsion of the, 

excision of the, 828. 
relations of, diagrammatically 
represented. 26. 
Osteoma of the auditory canal. 1 12. 
Osteophjtes In the middle ear of the ele- 
phant, 89K. 
Otalgia, 858. 

intermtttens, 860. 
Othematoma, 40. 

spurious, of the auricle, 44. 
Otitis externa drcumspecta, 06. 

diffusa, 69. 
Otitis media catarrhalis acuta, 162, 166. 
chronica, 194. 
media mucosa; cases, 189, 190, 191, 

192. 
serosa sive mucosa, 158. 
Otoliths, 404. 

PACKARD, CHARLES, 861. 
Painless ulceration of the drum 
membrane, 867. 
Palate-hook of hard rubber. 178. 
Palato-tubal muscles, paralysis of. 147. 
Paquelin's thermo-cautery, in the treat- 
ment of vascular growths of the auri- 
cle, 64. 
Paracentefiis of the membrana tympani, 
185, 1h6. 
in acute inflammation of the mid- 
dle ear. 213, :B8, 227. 
Pareidt. 41, 46. 

Pathology, general, of ear diseases, 26. 
Paulus Aegbieta, 110. 
Pear-shaped bodies in the middle ear, 898. 
Peck. S. H., 866. 

Penicilium glaucum in the external au- 
ditory canal, 68. 
Perforation of the mastoid process, 880. 
IVrforntions in the drum membrane, 206, 
216,287. 
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Pt>rforation8, multiple. 2f0. 

Pericbondritis of the auricle. 40. 

Periostitis of the masroitl procefls, 807. 

Phlehitis of the mastoid emistsary veins, 
»». 

Physical exercise, vahie of, in the treat- 
ment of chronic naso-pharyugeal ca- 
tarrh, aoi. 

Pipette, for introducing? remedial solu- 
tions into the middle ear. 2Sti. 

Pneumatic spaces of the mastoid proc- 
ess, 801. 

Pockets of the middle ear, 88. 

Poiitzer, Adam, of Vienna, 4. 8, 14, 18, 8R, 
M.5 ,114, 127. 186, 18». 149, 158, 2(W,2tf8, 
286. 84«, 390, 898, 898, 408. 

Politxer*s method of inflating the middle 
ears, 125. 

Pollak, 41. 

Polypoid growths of the external audi- 
tory canal. 87. 
of the middle ear, ' .'>7. 

Poljrpus snare, Blake's, 2lV3. 206. 

Pomeroy, Oren D., 46, 61, 188, sr6. 

Porte-acid, 267. 

Porter, W. H., 8W. 

Position, value of, in the treatment of 
acute inflammation of the miiidle ear. 
227. 

Posterior auricular artery, false aneur- 
ism of. 829. 

Posterior fold of the drum membrane, 
acute inflammation of the, 28!i. 

Posterior nasal syriiiKe. clangers of, l.'SI. 

Post -nasal forceps. 176, 178. 

Potasso, caustic, as a solvent of hard- 
ened cerumen, (>5. 

Poultices, hot, in the treatment of acute 
inflammation of the middle ear. 
224. 
in the treatment of furuncles of 
the external auditory canal. U8. 

Powdered remedies, in the treatment uf 
discharge from the middle ear. 238. 

Pregnancy occasionally amociateil with 
labjTinthine disease. 37.'^. 

Preii»iure, prolonge«l. effects of, upon the 
different structures of the middle ear, 
84. 

Pritcbard, Urban, 404. 

Probes, slender, for aural purpow^s, 90. 

Proliferative variety of inflammation of 
the middle ear. 255. 

Prout, J. S., of Brooklyn, 4. 

Purulent inflammation of the middle 
ear. acute, 201. 
chn>nic, dl2. 

Fyspmic complications, in mastoid dis- 
?,a27. 
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UIXINR. effects of, upon the middle 
ear, 151. 



RALES heard, in cases of otitin media 
seroeui or nuicosa, 168. 

Kandall. B. Alexander, 288, 2M, 288, 289, 
iW, 8U8. 843, 845, 405. 

Rankin, 121. 

Keailing the lips, 6. 

Reflectors. 8. 13. 

Reflt'X otalgia, 358. 

Reincke. Carl, 880. 

Reissner'H membrane, 408. 

ResonaUint. Ilelmholtz's, 307. 

Rest, in the treatment of acut4' inflam- 
mation of the miildle ear, 226, .%». 



Retzius, 401. 

Rejmder's ear douche, 94. 
Richards, Huntington, aUS, 870. 
Rinoe*s experiment, 7. 
Rochelle salts, in the treatment of chron- 
ic otitis media catarrhalis, 201. 
in the treatment of f urunculoais, 60. 
Roosn. D. B. St. John, 47, 52, 58, 111, 120, 

151, 360, 861, 8NS. 
Rosenm Oiler's fossa, 133, 135. 
Rubiuat-Condai water, in furunculoais, 

09. 
RUdinger, 400. 
Ruptures of the drum membrane, MS. 

QACCULE, 400. 

O Salt water as a cause of inflamnu^ 
tion of the external auditory ca- 
nal. 60. 
8an<ls. H B.. 3:>4. 
Santorinion Assures, 14. 
Sarcoma of the auditory canal, 118. 

of the middle ear. .^\1, 857. 
Sarcomatous polypus of tlie ear, 2S2. 
Siala c<ii!lilecp. 4nn). 
tymitani, 4H\. 
vestibuli. 401. 
Scalp, alxscesses of. in connection with 

mastoid disease. S26. 
Scarificator (Bacon's pattern), for use in 

local blood-letting, :i£i5. 
Schalle. IM6. 
Schwabs ch. .'VS. 
Schwartxe, 11., 49. 54, 108. 110, 148, 145, 

271, 27»i. 327. 880, 847. 877. 
Sclerosis of the mastoid celK 806. 

ikf the t>in|)anic mucous mem- 
brane, 196. 
Scraping the bone, for the cure of ca- 
ries. 2^^^ 
Sea-turtle, ear of. 8',:5, 397. 
Sebaceous trysts of tne auditory canal, 

121. 
Self-inflatirm. 193. 
Semicircular canals. 899, 401 . 

BtJKttcher's experiments upon, 878. 
Septica*iiiic manifestations in connec- 
tion with mastoid disease. &!7. 
Serous exudations in the middle ear, 156w 
Sexton. S., 42, 857. 
Shaw. ^{. 
Sbrapnell's membrane, 21.%. 

a favorite location for the develop- 
ment of a sinus. 85. 
perforations in. 272. 
ulcerated opening in, d40. 
Siefde's pneumatic speculum, 1S4. 189. 
Silver nitrate, application of, to the 
Ktumiw of polyni. 268. 
in solid fi»nn. application of, to the 
nmi*ouH membrane of the middle 
ear. 255. 
in the treatment of ecaema of the 

eiir. 88. 
strong solutions of, in the treat- 
nient of diffuse inflammatitm of 
the external auditory canal. 
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soluiitins. introduction of. into the 
middle ear. 286. 
miKle of applying to vault of 
phar}-nx, 105. 
Simrock, 348. 
Sinuses, fonnation of. in the vicinity of 

the <inim membrane. 85. 
Smith, A. A., 119. 
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Smokiiig, iniurimu effecta of, upon a oa- 
tarrnallj Inflamed nasal mucous 
membrane, IW. 
promote irritation of the naso- 

finapping noises in the ear, 145. 

Bou«, Blake's, for remoring polypi 
from the ear, 888, 966. 

Snufllnic of salt water, a cause of acute 
inflammation of the middle ear, 810. 

Boda, bicarbonate of, as a solvent of 
hardened cerumen, 66. 

Spasmodic contractions of the muscles 
of the Eustachian tube, 145. 

Specula, Zaufal's nasal, 188. 

Speculum, Siegle's pneumatic, 184. 

Spencer, H. N., s?76, 885, 858. 

Sfrfna tympantca posterior, 881. 

Spoken words, as a test of tiie hearing, 8. 

Sprays in the treatment of the Eusta- 
chian tube and middle ear, 180. 

Staggering gait, 878. 

Stapedio-vestibular Joint, calcareous de- 
posits near, 9i^. 

Stapedius muscle, 807. 

Steamingthe middle ear, 181. 

Stirrup, 808, 894. 

expulsion of, not necessarily fatal 

to the hearing, 8H8. 
relations of, to surrounding parts, 
14. 

Stoehr, 108. 

Strabismus, in mastoid disease, 887. 

Strawbridge, 58. 

Stylo-mastoid foramen, 18. 

Sulphate of copper, application of, to 
stumps of ezciHed polypi, 9(K). 

Sympathetic otalgia, 858. 

BypliUis. inherited. S65. 

of the labyrinth, 860. 

Syphilitic gummata and ulcerations of 
the auricle, 58. 
ulcers and condylomata of the ex- 
ternal auilitory canal. 100. 

Syringe, for aural purpoMes, 21. 88. 

^ringinK, in cases or impacted ceru- 
men. 63, 

Systolic murmurs, subjective and ob- 
jective, 857. 



TEETH, disease of, a source of otal- 
gia. 85H. 
syphilitic, Hutchinson's, 861. 
legman tympani, 14. 

dff(H;tive, effectA of. in acute in- 
flammation of the mld(ll<* ear, HO. 
Temperature of body, in niatttoid aCTec- 
tiuUH, 887. 
rine of, in acute inflamnuitions of 
the middle ear, 81tf. 
Temporal bone, fractures of the, 801. 
necrosis of the, 875. 
of newly-boni child, 18. 
Ttomptiro-maxiliary joint, arthritis of, 89. 
Tensor t>iupani muscle, 896. 

spaHtnodic coutractious of, 146. 
Terillon, 897. 

Tests of the hearing jtower. 8. 
Tbennometer, in acute otitis metiia, l.^rt. 
Thickening of the drum membrane. 8H;.*. 
Ticking ofa watch, as a test of the hear- 
ing, 3. 
Tincture of iodine in the treatment of 
the naso-phar}-ugeal cavity. 169. 



Tobacco smoke, irritating effects of, up- 
on the naso-pharyngeal mucous mem- 
brane, 196. 

Toynbee. 876, 808, 874. 

Toynbee^sartiflcial drum membrane, 890 

Tragus, 86. 

Triquet, 55. 

Tuberculosis of the ear, 866, 868. 

Tuning fork, 6. 

in labyrinthine disease, 885. 

Tumbull, S16. 

Tympanic cysts, 880. 

Tympanum, hyperostosis of the, 846. 

"T^LCERS of the auditory canal. 87. 
Kj sjnphilitic, of the auditory canal. 

Umbo of the membrana tympani. 390. 

UrbantschitMch. 75, 888, 8«i, 899. 

Utolne disease, as a cause of tinnitus 
auriuin, 199. 
in relation to chronic catarrhal in- 
flammation of the middle ear, 88. 

Utricle, 4M). 

VALSALVA'S experiment, 188, 181. 
Van Gieson, Ira. 868, 866. 

Vapors, introduction of, into the middle 
ear, 181. 

Vascular growth of the membrana tym- 
pani, 848. 
growths, intratympanic, 846. 

Vaseline and vaseline oil, in the treat- 
ment of ecaema of the auricle. 88. 

Vault of pliarynx. exploration of, with 
the f oreflnger, 188. 

Vestibule.loo. 

Vichy water, in the treatment of chronic 
otitis media catarrhalis, 808. 

Virchow, R., 41, 858. 

Vogel, 875. 

Volkmann's spoon, in nuustoid opera- 
tiouK, 888. 

Voltolini, 860, 877. 

Von Bicsiadecki. 117. 

Von Tru»ltach, 110, 875. 

WATCH, usefulness of, in testing 
the hearing, 8. 
Water, proper temperature of, for use 

in syringing the ear, 88. 
Watery «lMcharge from the ear, in cases 
of fracture at the base of the skull, 8S8. 
Weber-Liel. 859, 878. 

Weber's nasal douche, use of, objection- 
able, 167. 
Weir, Robert F., 18, 180, ftl6. M7. 858. 
Weinlechner, 54. 
Welch. Wm. H., 119. 
Wendt, 44, 47. 

Wilde. Sh* William, of Dublin, 8, 68, 839. 
Wilde's ear specula, 8. 

incinion, in mastoid inflammationa, 

801t, 8;», 831. 
incision, modifled, 363. 
snare, 863. 
Woakea. Edward, 147, 196, 198. 
Wolff. A.. 366. 
WckkI, James R., 818, 817. 
Wounds of the auditory canal. 111. 

r/AUFAL,W7. 

/j Zaufal's nasal specula, 188. 

/A>na an*uata, 406. 

perforata, 406. 
Zuckerkaudl. 301. 
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